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NUCLEAR REGULATORY reactor's operating licenses at that environmental and safety implications
COMMISSION reactor’s spent fuel storage basin, or at of such storage. The Commussion
either onsite or offsite independent recogmzed that the scope of this generlc
10 CFR Parts 50 and 51 spent fuel storage 1nstallations. proceeding would be broader than the
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Waste Confidence Decision

AGENCY: Nuclear Regulatory
Commussion.

AcTION: Final Waste Confidence
Decision.

SuMMARY: The Nuclear Regulatory.
Commussion 1nitiated a rulemaking
proceeding on October 25, 1979 to assess
generically the degree of assurance now
available that radioactive waste can be
safely disposed of, to determine when
such disposal of off-site storage will be
available, and to determmne whether
radioactive wastes can be safely stored
on-site past the expiration of existing
facility licenses until off-site disposal or
storage 18 available. This proceeding
became known as the “Waste
Confidence Rulemaking” and was
conducted partially 1n response to a
remand by the U.S. Court of Appeals for
the D.C. Circuit. State of Minnesota v.
INRC. 602F 2d 412 (1979). The
Commission also stated that in the event
it determined that on-site storage of
spent fuel would be necessary or
appropriate after the expiration of
facility licenses, it would propose a rule
addressing the environmental and safety
implications of such storage,

The Commission's decision 1s
summarized i the following findings:

(1) The Commussion finds reasonable
assurance that safe disposal of high
level radioactive waste and spent fuel 1n
a mined geologic repository 1s
technically feasible.

(2) The Commussion finds reasonable
assurance that one or more mined
geologic repositories for commercial
high-level radioactive waste and spent
fuel will be available by the years 2007-
09, and that sufficient repository
capacity will be available within 30
years beyond expiration of any reactor
operating license to dispose of existing
commercial high level radioactive waste
and spent fuel originating 1n such
reactor and generated up to that time.

(3) The Commussion finds reasonable
agsurance that high-level radioactive
waste and spent fuel will be managed 1n
a safe manner until sufficient repository
capacity 1s available to assure the safe
disposal of all high-level radioactive
waste and spent fuel.

(4) The Commussion finds reasonable
assurance that, if necessary, spent fuel
generated 1n any reactor can be stored
safely and without significant
environmental impacts for at least 30
years beyond the expiration of that

(5) The Commussion finds reasonable
assurance that safe independent onsite
or offset spent fuel storage will be made
available if such storage capacity 1s
needed.

In keeping with its commitment to
1ssue a rule providing procedures for
considering environmental effects of
extended onsite storage of spent fuel in
licensing proceedings, the Commission
15 1ssuing, elsewhere 1n this 1ssue, final
amendments to 10 CFR Parts 50 and 51.
FOR FURTHER INFORMATION CONTACT:
Dennis Rathbun or Clyde Jupiter, Office
of Policy Evaluation, U.S. Nuclear
Regulatory Commission, Washington,
D.C. 20555, telephone (202) 634-3295, or
Sheldon Trubatch, Office of the General
Counsel, U.S. Nuclear Regulatory
Commiission, Washington, D.C. 20555;
telephone (202) 634-3224.

The Commussion’s Decision

In the Matter of RULEMAKING on
the Storage and Disposal of Nuclear
Waste (Waste Confidence Rulemaking)
{PR-50, —51 (44 FR 61372)] N
August 22, 1984.
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Decision
1.0 Introduction

1.1 Initiation of the Waste Confidence
Rulemaking Proceeding

In response to the remand of the U.S.
Court of Appeals for the District of
Columbia Circuit (State of Minnesota v.
NRC, 602 F.2d 412 (1979)), and as a
continuation of previous proceedings
conducted 1n this area by NRC (44 FR
61372), the Commussion mitiated a
generic rulemaking proceeding on
October 25, 1979. In its Notice of
Proposed Rulemaking, the Commussion
stated that the “purpose of this
proceeding 1s solely to assess
generically the degree of assurance now
available that radioactive waste can be
safely disposed of, to determine when
such disposal or off-site storage will be
available, and to determine whether
radioactive wastes can be safely stored
on-site past the expiration of existing
facility licenses until off-site disposal ot
storage 1s available.” The Commission
also stated that in the event it
determuned that on-site storage of spent
fuel would be necessary or appropnate
after the expiration of facility licenses, it
would propose a rule addressing the

Court’s mnstruction, which required the
Commussion to address the questions of
whether off-site storage for spent fuel
would be available by the expiration of
reactor operating licenses and if not,
whether spent fuel could continue to be
safely stored on-site (44 FR 61373).

However, the Commission believed
that the pnimary public concern was
whether nuclear waste could be
disposed of safely rather than with an
off-site solution to the storage problom
per se. Moreover, as stated in the
Federal Register Notice of October 25,
1979, the Commussion committed itself
to reassess its basis for reasonable
assurance that methods of safe
permanent disposal of high level waste
would be available when they are
needed. In conducting that
reassessment, the Commussion noted
that it would "“draw upon the record
compiled 1n the Commussion's recently
concluded rulemaking on the
environmental impacts of the nuclear
fuel cycle (44 FR 45362-45374 [August 2,
1979])” (44 FR 61373).

The Department of Energy (DOE), as
the lead agency on nuclear waste
management filed its statement of
position (PS) on April 15, 1980.
Statements of position were filed by 30
participants by June 9, 1980, and were
followed by cross statements (CS) from
21 of the participants by August 11, 1980.

1.2 Establishment of the Working
Group

On May 28, 1980, the Commussion
directed the staff to form a Working
Group to advise the Commussion o the
adequacy of the record to be compiled
1n this proceeding, to review the
participants’ submissions and 1dentify
18sues 1n controversy and any areas in
which additional information would be
needed. The Working Group submitted a
report to the Commssion on January 29,
1981. The report summarized the record,
identified key 1ssues and controversies,
and commented on the adequacy of the
record for considering the key 1ssues.
The participants were invited to submit
comments on the adequacy of the
Working Group'’s summary of the record
and its 1dentification and description of
the 1ssues. Such comments were made
by 20 participants by March 5, 1981,

1.3 Commission’s Order for Oral
Presentations

The Commussion found additional
limited proceedings to be useful to allow
the participants to state their basic
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positions directly to the Commissioners
and to enable the Commissioners to
discuss specific 1ssues with them. In
addition, the Commussion mnvited
comment on the following policy
developments: (1) the Adminstration’s
anfiouncement? of a policy favoring
commercial reprocessing of spent fuel
and mstructing the Secretary of Energy
to proceed swiftly toward deployment of
a means of storing and disposing of
commercial high-level radioactive
waste, and (2)-the submussion of
mformation to the Presiding Officer mn
this proceeding by DOE on March 27,
1981, concerning the DOE decision to
“discontinue [its] efforts to provide
federal government-owned or controlled
away-from-reactor (AFR) [spent fuel]
storage facilities.” The participants were
asked to comment on the significance to
the proceeding of issues, particularly
mstitutional concerns, resulting from
these policy developments and to ~
comment on the merits of DOE's new
projection of spent fuel storage
requirements and on the technical and
practical feasibility of DOE's suggested
_alternative storage methods.

To implement the additional limited
-proceedings, the Commuission
consolidated the participants into the
followmng 1dentifiable groups: (a) federal
government, (b) state and local
participants, {c) industry, and (d) public
mterest groups (Second Prehearing
Memorandum and Order, November 6,
1981). Prehearing statements (PHS) were
provided by the consolidated groups, as
well as by individual participants. The
oral arguments were presented to the
Commissioners on January 11, 1982,

The extensive record, comprised of all
written and oral submissions provides
the pnmary basis for the Commission's
decision regarding the safe storage and
disposal of spent fuel and nuclear
waste. However, while the Commission
was preparing this Waste Confidence
decision, the Nuclear Waste Policy Act
of 1982 (NWPA) was enacted. The
Commussion found that this Act had a
significant bearing on the Commission’s
decision, and the Commission has
considered the NWPA 1n reaching its
conclusions. The Commussion believes
that the NWPA had its most significant
1mpact i narrowing the uncertainties
surrounding institutional 1ssues.
Moreover, although the NWPA 1s
ntrnsically incapable of resolving
technical 1ssues, it will establish the
necessary programs, milestones, and
funding mechamsms to enable their
resolution 1n the years ahead.

! Presidential Nuclear Policy Statement, October
9,1981.

‘The Commussion’s prelimmnary
decision in the Waste Confidence
proceeding was served on the
consolidated participants on May 17,
1983. However, the parties to this
proceeding had not yet had an
opportunity to comment on what
implications, if any, the NWPA had on
the Commssion’s decision. Further, the
Commusston's discussion of the safety of
dry storage of spent nuclear fuel, n its
prelimnary decision, relied
substantially on material not yet 1n the
record. Therefore, the preliminary
decision was 1ssued as a draft decision.
The Commussion requested the
consolidated groupings of participants
to comment on either or both of these
1ssues. In addition, the Commussion
found that onsite storage after license
expiration might be necessary or
appropriate, and therefore, 1n
accordance with its notice itiating thi3
proceeding, it proposed a rule to
establish how the environmental effects
of extended onsite storage would be
considered 1n licensing proceedings (48
FR 22730, May 20, 1983), as amendments
to 10 CFR Parts 50 and 51.

Subsequently, 1n response to public
comments on the proposed amendments
to 10 CFR Part 51, the Commission
reopend the comment period to address
the environmental aspects of the fourth
finding of the Commussion's Waste
Confidence decision, on which the
proposed amendment fo Part 5115 based
(48 FR 50746, November 3, 1983). Public
comments were requested on: (1) The
environmental aspects of the fourth
finding—that the Commussion has
reasonable assurance that, if necessary,
spent fuel can be stored without
significant environmental effects for at
least 30 years beyond the expiration of
reactor operating licenses at reactor
spent fuel storage basins, or at either
onsite or offsite independent spent fuel
storage installations; (2) the
determination that there are no
significant non-radiological
consequences which could adversely
affect the environment if spent fuel1s
stored beyond the expiration of
operating licenses either at reactors or
at independent spent fuel storage
wstallations; and (3) the implications of
comments on items (1) and (2} above for
the proposed amendment to 10 CFR Part

After reviewing these additional
comments, the Commssion found no
reason to modify its fourth finding or the
supporting determination.

The analysis of comments, together
with the Commussion's response 1s
summarized in the Addendum to the
Commussion's decision.
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The Commission notes that two
relevant developments have occurred
subsequent o the closing of the record
in the Waste Confidence proceeding.
They are the publication of BOE’s draft
Mission Plan for the Civilian
Radioactive Waste Management
Program (April, 1984) and the
Commussion's concurrence m DOE’s
General Guidelines for Recommendation
of Sites for Nuclear Waste Repositories
(July 3, 1984). These developments are a
matter of public record, and mn the case
of the Commussion’s concurrence was
the conclusion of a separate public
proceeding. The Commussion has
considered the effects of these
developments on its previously
announced decision in this proceeding
and determined that these developments-
do not substantially modify the
Commssion’s previous conclusions.

The decision 15 summanzed as five
Commussion findings in Section 2.0. The
detailed rationale for these findings,
mcluding references to the record
developed in this proceeding, 1s
contained 1n the Appendix to this
document. The Commission considers
these five findings to be a response to
the mandate of the U.S. Court of
Appeals for the District of Columbia
Circuit and, w1 addition, a generic
determination that there is reasonable
assurance that radioactive waste can
and will be safely stored and disposed
of in a timely manner.

In keeping with its commitment to
1ssue a rule providing procedures for
considening environmental effects of
extended onsite storage of spent fuel m
licensing proceedings, final amendments
to 10 CFR Parts 50 and 51 are being
1ssued simultaneously with this
decision.

2.0 Commussion Findings 2

(1) The Commussion finds reasonable
assurance that safe disposal of lugh
level radioactive waste and spent fuel in
a mined geologic repository is
technically feasible.

(2) The Commussion finds reasonable
assurance that one or more mmed
geologic repositones for commereial
high-level radioactive waste and spent

2All findings by the Commssion m this
proceeding are limited to the storage and disposal
of high-level radipactive waste and spent fuel
generated by nuclear pawer reactors required to be
licensed under sections 103 or 104 b of the Atomic
Energy Act 071854 (42 US.C. 2133 and 2134(b)}. and
to facilities mtended for such storaze or disposal.
The Commisston’s findings in this preceeding do nat
address the storage and dispasal of high-level
radicactive waste or spent fuel resulting from
atomic energy defense activities, research and
development activities of the Bepartment of Energy,
or both. This is consistent with the Nuclear Waste
Policy Act of 1832, section 8{c).
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fuel will be available by the years 2007~
09, and that sufficient repository
capacity will be available within 30
years beyond expiration of any reactor
operating license to dispose of existing
commercial high level radioactive waste
and spent fuel originating 1n such
reactor and generated up to that time.

(3) The Commussion finds reasonable
assurance that high-level radioactive
waste and spent fuel will be managed n
a safe manner until sufficient repository
capacity 1s available to assure the safe
disposal of all high-level radioactive
waste and spent fuel.

(4) The Commussion finds reasonable
assurance, that, if necessary, spent fuel
generated 1n any reactor can be stored
safely and without significant |
environmental impacts for at least 30
years beyond the expiration of that
reactor's operating license at that -
reactor's spent fuel storage basin, or at
either onsite or offsite independent
spent fuel storage installations.

(5) The Commussion finds reasonable
assurance that safe independent onsite
or offsite spent fuel storage will be made
available if such storage capacity 1s
needed.

3.0 Future Actions by the Commussion

The Commussion’s Waste Confidence
decision 1s unavoidably 1n the nature of
a prediction. While the Commission
believes for the reasons set out 1n the
decision that it can, with reasonable
assurance, reach favorable conclusions
of confidence, the Commission
recognizes that the possibility of
significant unexpected events remains
open. Consequently, the Commuission
will review its conclusions on waste
confidence should significant and
pertinent unexpected events occur, or at

* least every 5 years until a repository for

-

high-level radioactive waste and spent
fuel 1s available. -

.0 For Further Information Contact

Denmnis Rathbun or Clyde Jupiter,
Office of Policy Evaluation, U.S. Nuclear
Regulatory Commussion, Washington,
D.C. 20555, telephone (202) 634-3295, or
Sheldon Trubatch, Office of the General
Counsel, U.S. Nuclear Regulatory
Commuission, Washington, D.C. 20555;
telephone (202) 634-3224.

Dated at Washington, D.C. this 22nd day of
August, 1984. Commissioner Zech did not
participate 1n this action.

For the Nuclear Regulatory Commssion.
Samuel J. Chilk,

Secretary of the Comnussion.

Addendum to the Commussion’s Waste
Confidence Decision

Introduction

On May 17, 1983, the Commussion
1ssued its proposed decision 1n the
Waste Confidence proceeding, and
asked the consolidated groups of
participants to comment on two aspects
of the decision: the implications of the
Nuclear Waste Policy Act (NWPA) for
the decision and the Commission's
discussion of the safety of dry storage of
spent nuclear fuel, which relied
substantially on material not in the
record. The analysis of these comments
18 subdivided 1nto several 1ssue
categories and presented, with NRC's
responses, in Part I below.The
membership of the consolidated groups
responding to the Commission’s request
as well as the abbrewviations used to
1dentify the groups are provided in
Section 3 of Part I.

Subsequently, 1 response to public
comments on the Commission's
proposed amendment to 10 CFR Part 51
(48 FR 22730, May 20, 1983), the
Commussion reopened (48 FR 50746,
November 3, 1983) the comment period
to address the environmental aspects of
the fourth finding of the Commission’s
proposed Waste Confidence decision on
which the proposed amendment to Part
5115 based. Public comments were
requested on: (1) The environmental
aspects of the fourth finding—that the
Commussion has reasonable assurance
that, if necessary, spent fuel can be
stored without significant environmental
effects for at least 30 years beyond the
exprration of reactor operating licenses
at reactor spent fuel storage basimns, or
at either onsite or offsite independent
spent fuel storage installations; (2) the
determination that there are no
significant non-radiological
consequences which could adversely
affect the environment if spent fuel 1s
stored beyond the expiration of
operating licenses either at reactors or
at independent spent fuel storage
mstallations; and (3) the implications of
comments on items (1) and (2) above for
the proposed amendment to 10 CFR Part
51. The analysis of public comments and

'NRC's responses are presented in Part I

of this document. The list of respondents
to this reopened comment period and
the abbreviations used to 1dentify them
are given 1n Section 4 of Part IL

The Commussion notes that two
relevant developments have occurred
subsequent to the closing of the record
i the Waste Confidence proceeding.
They are the publication of DOE’s draft
Mission Plan of the Civilian Radioactive

Waste Management Program (April,
1984) and the Commussion’s concurrence
in DOE's General Guidelines for
Recommendation of Sites for Nuclear
Waste Repositories (July 3, 1984). These
developments are a matter of public
record, and 1n the case of the
Commission’s concurrence was the
conclusion of a separate public
proceeding. The Commussion has
considered the effects of these
developments on its previously
announced decision 1n this proceeding
and determined that these developments
do not substantially modify the
Commssion's previous conclusions.

Part I. Analysis of the Consolidated
Groups’ Comments on the Commussion's
Waste Confidence Decision and NRC
Responses

1 Effect of the Nuclear Waste Policy
Act on the Commussion’s Decision

A. General

(1) Summary of Comments. The
Consolidated Industry Group agreed
with the Commussion’s view that the
NWPA contains provisions pertinent to
all of the major elements relevant to
mined geologic disposal of high level
radioactive wastes (Industry, p. 3). The
Industry Group called attention to the
comprehensive nature of the NWPA
which authorizes DOE to undertake
steps leading to the construction,
operation and maintenance of a deep
geologic test and evaluation facility;
requires DOE to prepare a waste
management mission plan; establishes a
prescribed schedule for repository siting,
construction and operation; defines the
decision-making roles of affected states
and Indian tribes 1n repository site-
selection and evaluation; provides for
the continuity of Federal management of
the nuclear waste program and
continued funding; and facilitates the
establishment of an overall integrated
spent fuel and waste management
system. The Industry Group suggested
that these features of the Act should
increase the Commission’s confidence
that waste can and will be disposed of
safely. The Group pointed out that the
Act also contains special procedures to
facilitate the licensing of spent fuel
storage capacity expansion and
transshipments; directs DOE research,
development and cooperation with
utilities 1n developing dry storage and
rod compaction; and provides for
federally supplied interim storage
capacity to supplement that of industry
(Industry. pp. 4-8).

HeinOnline -- 49 Fed. Reg. 34660 1984
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The Industry Group believed that the
NWPA's enactment—m and of itself—
provides a sound basis for confidence
that institutional difficulties can and
will continue to be resolved. At the
same time, Industry stated that the
NWPA'’s enactment was not essential
for the Commussion to reach an
affirmative decision m this proceeding
(Industry, p. 9).

In contrast, the Consolidated Public
Interest Group (CPIG) believed that the
NWPA provides an msufficient basis for

~the Commussion’s decision in this
proceeding with respect to the
availability or timing of a nuclear waste
repository. The CPIG contended that the
NWPA contamns many areas of
ambiguity, and gave as examples:

(i) Section 114(a] of the NWPA requires
DOE to make a recommendation to the
President for the first repository site,
accompanied by the preliminary comments
by the Commussion concerning the suitability
of three alternative candidate sites for
licensing under 10 CFR Part 60. DOE
nterprets.this section to require such
preliminary comments before site
characterization begins * * * The
Commussion staff interprets that section
* = * to require a judgment of suitability
under 10 CFR Part 60 after site
characterization has occurred.

(ii) DOE ongmally interpreted Sec. 112(f) to
permit continuation of ongoing site
charactenization at Hanford before
completion of the DOE siting guidelines. DOE
now concedes that such site characterization
work must await completion of an
environmental assessment prepared in
accordance with final DOE siting guidelines
{CPIG, pp. 2-3).

{2) NRC Response. The Commussion
has considered the effect of enactment
of the Nuclear Waste Policy Act of 1982
and concludes that the Act provides
support for timely resolution of techmcal
uncertamnties and reduces uncertainties
1 the institutional arrangements for the
participation of affected states and
Indian tribes 1n the siting and
development of repositories and in the
long-term management, direction and
funding of the repository program. The
bases for the Commussion’s conclusion
are set forth 1n the deciston and will not
be repeated here. The passage of the Act
provides-evidence of a strong national
commiitment to the solution of the
radioactive waste management problem.

The Commuission recognizes the
possibility of differing interpretations
regarding the implementation of the
NWPA. With respect to CPIG's
discussion of Section 114(a}, the
Commussion 1s unaware of any
differences between DOE and NRC 1n
the mnterpretation of this section of the
Act. We note that DOE's
recommendation of a repository site to

the President would necessarily be
made after DOE's prelimnary
determination that three sites are
suitable for.development. DOE and NRC
now agree that the prelimmnary
determimation of site suitability for the
alternative sites should be made
followng site characterization
{Commussion's Final Decision on the
U.S. Department of Energy’s General
Gudelines for the Recommendation of
Sites for Nuclear Waste Repositories
[July 3, 1984]).

Concerning Section 112(f), DOE has
continued site characterization at
Hanford during formulation of the siting
guidelines; in accordance with the views
of the states and environmental groups,
DOE has deferred drilling of the
exploratory shaft pending the
completion of the guidelines, submission
of the site characterization plan to NRC
and preparation of an environmental
assessment of site characterization
activities.

B. Technical Aspects

(1) Summary of Comments. The
Consolidated Industry Group believed
that the Act contained provisions
pertinent to all of the major elements
relevant to disposal (Industry, p. 3). The
Consolidated Public Interest Group, on
the other hand, contended that the
NWPA did not resolve technical
uncertainties concerning repository
development and safety (CPIG, p. 5).
The Consblidated State Group did not
believe that the NWPA supported a
finding of confidence because it failed to
resolve techmical questions and merely
set target dates for deciding on the site
of the first waste repository. The State
Group noted that if technical problems
are not resolved by the dates proposed
by Congress, the milestone dates will
have to be postponed. The State Group
contended too that, although the Act
authornizes DOE to conduct research on
unresolved technical 1ssues, the
research could uncover additional
problems (States, p. 2). However, DOE
pointed out that the NWPA provides for
a focused, integrated and extensive
research and development program for
the deep geologie disposal of high-level
waste and spent fuel. DOE believed that
Sec. 215 of the Act enhances confidence
1n the timely availability of disposal
facilities by authorizing a research
facility to develop and demonstrate a
program for waste disposal. DOE also
stated that the schedule for a Test and
Evaluation Facility would require the in
situ testing described 1n Sec. 217 of the
Act to begin not later than May 6, 1990,
thus allowing for research and
development results to be incorporated
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m the repository which 1s scheduled to
openn 1998 (DOE, pp. 11, 12}.

(2) NRC Response. As the record of
this proceeding shows, there are no
known technical problems that would
make safe waste disposal impossible.
Clearly, further engineering
development and site-specific
evaluations will be required before a
repository can be constructed. The
Commussion did not propose to rely on
the NWPA as the basis for resolving
technical uncertainties. Rather, the
Commussion found that the NWPA
provides a framework for facilitating the
solution of the remaining techmical
1ssues. Title I of the Act authornizes DOE
to undertake steps leading to the
construction, operation and
maintenance of a deep geologic test and
evaluation facility and to conduct the
necessary research and development as
well as to establish a demonstration
program. The schedule set forth m the
Act1s consistent with the objective of
assunng repository operation within the
time period discussed n the Waste
Confidence decision. The “Mission
Plan" which 1s required by the Act will
provide an effective management tool
for assuning that the many techmcal
activities are properly coordinated and
that results of research and
development projects are available
when needed.

C. Institutional Aspects

(1) Summary of Comments. The
Consolidated State Group believed that
the NWPA failed to resolve institutional
guestions. The States argued that their
cooperation cannot be assumed 1n the
event that the general public 1n the
vicinity of a proposed site 1s opposed to
the location. Further, the States
contended that, if a site 1s vetoed by a
host state or Indian tribe, there 1s no
assurance that Congress will vote to
overnde the veto. Moreover, if the veto
15 overnidden, a legal challenge 1s likely
and the outcome 15 uncertain (States, p.
3).

The Consolidated Public Interest
Group also believed that the NWPA has
not significantly reduced mnstitutional
uncertainties regarding participation
and objections of affected states and
Indian tribes. As examples of
nstitutional difficulties, CPIG pomnted
out that state officials and Indian tribes
still have concerns regarding the
adequacy of time to monitor and
comment upon agency proposals, the
lack of agency response to their
concerns, and mnadequate funding to
support therr full participation. Further,
CPIG noted that the Act {Sec. 115}
provides states and Indian tribes with
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strong new authority to veto the siting of
a repository within-their borders (CPIG,

N
P DOE, on the other hand, believed that
Sections 116 and 117 of the NWPA will
reduce Federal-state institutional
uncertainties (DOE p. 9). ]

1{2) NRC Response. 1t would be
unrealistic to expect that the NWPA will
resolve all institutional 1ssues. However,
it does provide specific statutory
procedures and arrangements for
accomplishing such resolution. The right
of affected states and Indian tribes to-
disapprove a site designation under the
NWPA might create uncertainty 1n
gaining the needed-approvals.
Nevertheless, the NWPA's
establishment of a detailed process for -
state and tribal participation mn the
development of repositories and for the
resolution of disputes should mmimize
the potential for substantial disruption
of plans and schedules. The Commssion
does not expect that the NWPA can
elimmate all disagreement about
development of waste repositories.
However, 1n providing for information
exchange, financial and techmecal
assistance to affected groups, and
meanngful participation of affected
states and tribes in the decision-making
process, the Act should mimmze the
potential for direct confrontations and
disputes.

D. Funding Aspects

(1) Summary of Comments. The
Consolidated Industry Group expressed
its general belief that the NWPA assures
adequate funding for interim storage and
disposal of radioactive waste (Industry,
pp. 6, 7). Similarly, DOE believed that
the funding mechamsm provided by the
NWPA should largely remove
uncertainties in assuring adequate
resources to complete the program
(DQE, pp. 10, 11). On the other hand, the
Consolidated States Group contended
.that, since the law can be changed at
any time, the NWPA assures neither an
adequate level of funding nor a
prolonged Congressional commitment
(States, p. 4).

(2) NRC Response. The Commussioff
believes that the general approach
prescribed by the NWPA 1s to operate
DOE's radioactive waste program on a
full cost recovery basis. It seems clear
that Congress intended to establish a
long-term program for waste
management and disposal, with built-in
reviews and adjustments of funding as
necessary to meet changing
requirements. In this regard, the Act
provides that DOE must annually review
the amount of the established fees to
determine whether collection of the fees
will provide sufficient revenues to offset

the expected costs.In the event DOE
determnes that the revenues being
collected are less than the amount
needed to recovercosts, DOE must
propose to Congress an adjustment to
the fees to ensure full cost recovery. The
Act also provides that, if at any time, the
monies available 1n the waste fund are
msufficient to support DOE’s nuclear
waste program, DOE will have the
authority to-borrow from the Treasury.
The Commussion believes that long-term
funding provisions of the Act will ensure
adequate-financial support for DOE’s
nuclear waste program for FY 1984 and
beyond.

The Commussion believes that
uncertainties regarding the adequacy of
financial management of the nuclear
waste program have also been reduced
by the NWPA requirement that an
Office of Civilian Radioactive Waste
Management be established within the.
Department of Energy. This Office 1s to
be headed by a Director, appomted by
the President with Senate confirmation,
who will report directly to the Secretary
of Energy. Further, the Act stipulates
that an annual comprehensive report of
the activities and expenditures of the
Office will be submitted to Congress
and that an annual audit of the Office
will be conducted by the Comptroller
General, who.will report the results to
Congress.

Some concern has been expressed
that the Congress may amend the
funding provisions of the NWPA and
thereby undermune the financial
stability of the Federal radioactive
waste management program.
Commenters have not provided any
basis for this belief. The Commission
considers this possibility to be most
unlikely. It 1s reasonable to assume that
the-long-range public health and safety
and political concerns which motivated
the Congress over the past several years
to pass the NWPA will continue to
motivate-the Congress in considering
amendments to the NWPA.

E. Schedule

(1) Summary of Comments. DOE
contended that the NWPA provides-
additional assurance that'a repository
will be available by 1998. As the basis
for this belief, DOE stated that sections
111 through 125 of the NWPA provide
specific schedules and reporting
requirements for the timely siting,
development, construction, and
operation by 1998 of a repository for
high level waste and spent fuel (DOE, p.
6): DOE believed that these schedules
and reportingTequirements will ensure
that deadlines are met. The Commission
notes that DOE recogmzes that there
has been a delay of about 1-year 1n its

schedule for meeting early milestones
such as publication of its siting
guidelines; nevertheless, DOE continues
to mamntain that its date for completion
of repository development will be met
(DOE Draft Mission Plan for the Civilan
Radioactive Waste Management
Program, April 1984).

The Consolidated Public Interest
Group, however, did not believe that the
provision of specific dates in the NWPA
gives assurance that they will be met.
CPIG cited, for example, the delay in
preparing DOE's site selection
guidelines, which were due by June 1983,
and were expected to be delayed further
(CPIG, p. 4).

Further, the CPIG contended that a
date for the availability of a repository
15 not certain smce both the President
and the NRC have explicit authority to
reject any or all site proposals that ure
submitted to them (CPIG, p. 4). Also,
CPIG believed that the legislation
contemplates the possibility of delay
beyond satutory deadlines and NWPA's
legislative history indicates that the
timing of repository availability remains
uncertain (CPIG, p. 5).

(2) NRC Response. One of the prunary
purposes of the NWPA 15 “to establish a
schedule for the siting, construction, and
operation of repositories that will
provide reasonable assurance that the
public and the environment will be
adequately protected from the hazards
posed by high-level radioactive waste
and such spent nuclear fuel as may be
disposed of in a repository.” (Sec.
111(b)(1)). The Commussion believes this
plurpose will be achieved.

As the Commssion noted n the
proposed decision, the Congress would
not be able to legislate the schedules for
the accomplishment of fundamental
techmcal breakthroughs if it believed
that such breakthroughs were
necessary. They are not necessary.
Rather, it 15 the Commussion’s judgment
that the remaining uncertainties can be
resolved by the planned step-by-step
evaluation and development based on
ongoing site studies and research
programs. The Commussion believes the
Act provides means for resolution of
those institutional and technical 1ssues
most likely to delay repository
development, both because it provides
an assured source of funding and other
significant nstitutional arrangements,
and because it provides detailed
procedures for maintaimng progress,
coordinating activities and rectifying
weaknesses.

The Commmussion believes that the
milestones established by the Act are
generally consistent with the schedules
presented by DOE in the Waste
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Confidence proceeding and that those
milestones are generally reasonable.
Achievement of the scheduled first date
of repository operation 1s further
supported by other provisions of the Act
which specify means for resolution of
1ssues most likely to delay repository
completion. One of the earlier
milestones-publication of DOE's general
guidelines for the recommendation of
sites for a repository—was about a year
behind schedule and the Commission
was concerned that lus delay could
result 1n corresponding delays in DOE's
nomunation of at least five sites for
characterization work. However, DOE
has indicated n its draft Mission Plan
{April, 1984) that the subsequent
milestones have been scheduled to
provide completion of the first
repository by 1998. The Commission
believes that the timely attainment of a
repository does not require DOE's
program schedule to adhere strictly to
the milestones set out n the NWPA over
the approximately 15 year duration of
the repository development program.
Delays 1 some milestones as well as
advances 1 others can be expected.

The Commussion has no evidence that
delays of a year'or so n meeting any of
the milestones set forth in the NWPA
would delay the repository availability
date by more than a few years beyond
the 1998 date specified in the NWPA.
The Commussion found reasonable
assurance that a repository would be
available by 2007-09, a decade later
than that specified in the NWPA, and a
date which allows for considerable
slippage in the DOE schedule. The Act
also requires that any Federal agency
that determines that it cannot comply
with the repository development
schedulein the Act must notify both the
Secretary of Energy and Congress,
provide reasons for its mability to meet
the deadlines, and submit
recommendations for mitigating the
delay. The Commussion notes that the
Act also clarifies how the requrements
of the National Environmental Policy
Act are to be met. These provisions of
the Act, as well as the provisions for
research, development and
demonstration efforts regarding waste
disposal, increase the prospects for
having the first respository 1n operation
not later than the first few years of the
next century.

The repository development schedule
may have to accommodate such
contingencies as vetoes of proposed
repository sites, prolonged public
hearings, protracted litigation, possible
project reorientation, or delay in
promulgation of siting gwidelines. The
schedule now mcorporated mto the Act

allows substantial time for these
possibilities.

2. Discussion of the Safety of Dry
Storage

A. Summary of Comments

DOE believed that the availability of
dry storage techmques provides further
reasonable assurance of the ability to
safely store nuclear wastes at least 30
years beyond the expiration of reactor
operating licenses. DOE stated that the
citations quoted in the Commussion's
rationale are reliable and representative
of the literature 1n the area, and that the
Commussion's techmcal judgment on dry
storage conforms with DOE's expernence
and 1s accurate and correct (DOE, p. 16).
The Consolidated Industry Group also
stated that the pertinent points 1n the
Commusston's discusston appear to be
adequately supported with appropniate
references (Industry, pp. 10, 11).

In further support of the safety of dry
storage, DOE cited the following:

—Extensive world-wide experience
shows that dry fuel handling and
storage 1s safe and efficient. Irradiated
fuel has been handled, shipped, and
safely stored under dry conditions
since the md-1940's. All types of
wrradiated fuel have been handled dry
at hot cells, where a vanety of
phenomena have been observed in
detail, The passive nature of most dry
storage concepts contributes to the
safety of interim storage by not
requiring active cooling systems
mvolving moving parts (DOE, p. 16).

—Regarding specific experience, DOE
stated that a reactor fuel has been
successfully stored in dry vaults
licensed under Part 50 at the Hallam
sodium-cooled graphite research
reactor in Nebraska and the Fort St.
Vrain HTGR prototype facility in
Colorado. In addition, dry storage of
zircaloy-clad fuel has been
successfully conducted 1n drywells
and mn air-cooled vaults at DOE's
Nevada Test Site, There 1s favorable
foreign expenence with dry storage at
Wylfa, Wales 1n Great Britain, at
Whitesell in Canada, 1n the Federal
Republic of Germany, in France where
vault dry storage of vitrified waste 1s
routine, and 1n Japan, where a dry
storage vault has been racently
constructed (DOE, p. 17).

—To date, all dry storage tests have
indicated satisfactory storage of
zircaloy-clad fuel without cladding
failure over the temperature range of
100 degrees C to 570 degrees C, in
inert atmospheres. Existing data
which support the conclusion that
spent fuel can be stored safely in an
mert atmosphere for at least 30 years
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15 being augmented by additional
ongong research (DOE, pp. 17, 18).

None of the consolidated groups of
participants offered comments which
were critical of the Commission’s
discussion of the safety of dry storage.

B. NRC Response

The Commussion 1s confident that dry
storage mnstallations can provide
continued safe storage of spent fuel at
reactor sites for at least 30 years after
expiration of the reactor operating
licenses.

3. List of Respondents

Consolidated Participants as
Respondents to the Commussion’s Waste
Confidence Decision

1. Department of Energy (DOE}

2. Consolidated States
Representative ! (States)

3. Consolidated Public Interest
Representative 2(CPIR)

4. Consolidated Industry
Representative 3 (Industry)

PART II: Commussion Consideration of
Additional Comments on Its Fourth
Finding

1. Introduction

On November 3, 1983, the Commussion
reopened the comment period m this
proceeding to receive comments on: (1}

VThe Conzolidated States Group consists of the
Altomey Genzral of the State of New York,
Minnceata (by its Attomey General and the
Minnesola Pollution Control Agency), Ohio. South
Carolina and Wicconsin. The remaing participants
provionsly concolidated in the States Group bave
not {oincd in thece comments.

3The Conzolidated Public Intercat Group 1s
reprezented hore by the Natural Regources Dafense
Council, Inc, the New England Cealition on Nuclzar
Pollutien, the Sierra Club, the Environmental
Coalition en Nuclear Power, Wisconsin's
Environmental Decade, Mississippians Agamst
Bispazal, Safe Haven, Ltd., John O'Neill, Jr., and
Marvin Lewis.

3The Consolidated Industey Group 13 represented
by: Amencan Institute of Chemical Enzinzers;
Amcrican Neclear Saclety; Asseciation of
Enginecnng Geologists; Atomic Industnal Forums
Bachtel National: Consumers Powier; General
Electric: Neighbors for the Environment; Scientists
and Engincers for Secure Energy: Tennzssee Valley
Authorily; the Utilities Group (Niagara Mohawk
Power Carparation. Omaha Fublic Powar District,
Power Authority of the State of New York. and
Public Service Company of Indiana, Inc.); and the
Utility Nueclear Waste Management Group—Edison
Electric Institute. In order to emphasize the
{ndependant nature of its participation. the
Ametican Nuclear Soclety has chosen to proceed
scparately. ANS continues to protest its assignment
to the Canselidated Industry Group and has offered
scparate comments on the Commussion’s Waste
Confidence decsion. Since only the consolidated
groups of participants were invited to comment on
the propazed dacision, the ANS's separate
camments are not discussed here. Fusther, TVA, as
a Federal agancy, vishes to stress the indzpendant
nature of its paticipation.
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The environmental aspects of its fourth
finding—that it has reasonable
assurance that, if necessary, spent fuel
can be stored without significant
environmental effects for at least 30
years beyond the expiration of reactor
operating licenses at reactor spent fuel
storage basins, or at either onsite or
offsite independent spent fuel storage-
mstallations; (2) the determination that
there are no significant non-radiological
consequences which could adversely
affect the environment if spent fuel 1s
stored beyond the expiration of
operating licenses either at reactors or
at independent spent fuel storage
installations;.and (3) implications of
comments on items (1) and (2) above for
the proposed amendment to 10 CFR Part
51 (48 FR 50746).

The Commussion has considered those
comments and, for the reasons
discussed below, finds no reason to
substantively modify ifs fourth finding
or other related aspects of its decision in
this proceeding. The Commussion has,
however, made revisions 1 its fourth
finding to clarify its onginal intent.

Thirteen comments were received.
Seven commentersdentified various
reasons which they believed argued
against the finding. Six commentors
supported the finding.5 In addition to the
1ssues on which the Commssion
specifically requested comments, some
commentors raised additional 1ssues
regarding the Commussion’s compliance
with the National Environmental Policy
Act (NEPA).

2. Environmental Aspects of Extended
Storage of Spent Fuel

A. Radiological Consequences of Spent
Fuel Storage

The Commussion’s proposed fourth
finding stated:

The Commssion finds reasonable
assurance that, if necessary, spent fuel can
be stored safely without significant
environmental effects for at least 30 years
beyond the expiration of reactor operating
licenses at reactor-spent fuel storage basins,
or at either onsite or offsite independent
spent fuel storage installations.

The public was invited to submit
additional comments on the
environmental aspects of this finding.
Those comments, and the Commuission's
responses to them, are set out below:

4Department of Law of the State of New York,
Maryin Lewis, Sierra Club, Safe Haven, Ltd.,
Attorney General of the State of Minnesota,
Department of Justice of the State of Wisconsin and
Natural Resources Defense Council, Inc.

tScientists and Engineers for Secure Energy, Inc.
American Institute of Chemical Engineers,
American Nuclear Society, Utility Nuclear Waste
Management Group—Edison Electric Institute, and
U.S. Department of Energy.

The State of Minnesota
(“Minnesota”), through its Attorney
General, and the Sierra Club believe
that an event at the spent fuel pool for
Prairie Island Nuclear Generating
Station (“Praine Island”) indicates that
uradiated spent fuel assemblies are
degrading rapidly with time. In
December 1981, during a fuel transfer
operation at Prairie Island, the top
nozzle assembly separated from the
remainder of a spent fuel assembly due
to stress corrosion cracking of the spent
fuel assembly while it was 1n the spent
fuel pool. Minnesota and the Sierra Club
acknowledge that this separation was
ansolated event; over 5,000 sumilar
spent fuel assemblies have been moved
successfully at other plants. These
commentors also acknowledge that
television exammation showed no
corrosion cracking of similarly designed
fuel assemblies at other nuclear power
plants: Zion, Trojan, Kewanee and Point
Beach. They also acknowledge that even
though the. water contaminant
contributing to stress corrosion cracking
has never been 1dentified, the possibility
that it may have been sulfates has led
the Commussion to suggest that Prairie
Island monitor the sulfate levels of its
spent fuel pool. - )

However, the Sierra Club contended €
that the NRC staff essentially ignored
the opimion of Mr. Earl J. Brown, an NRC
engineer, that sulfate contaminatlonis a
generic problem at Pressurized Water
Reactors (PWRs). The Sierra Club also
believes that television mspection of
spent.fuel assemblies 1n spent fuel pools
cannot reveal the nitial signs of stress
corrosion cracking. For these reasons,
the Sierra Club and Minnesota believe
that there 18 no assurance that spent fuel
can be stored safely 1n spent fuel pools
for 30 years after reactor shut down or
for 60 years after irradiation.

The NRC nvestigated the Prairie
Island event and found it to be an
1solated event without generic impact.
The staff also concluded that if a fuel
assembly were to drop due to top nozzle
failures, such an event would not lead to
a criticality hazard 1n a spent fuel pool
and that such an accident would result
in radiation levels at the site boundary
well within the limits i1n 10 CFR Part 100.
The NRC Staff Assessment Report
(“SAR”) and associated memoranda,

Sierra Club also stated that the staff did not
consider an Oak Ridge report (ORNL 3684, Nov.
1964) which 1dentified water vapor as contributing:
to corrosion of the type of steel used in spent fuel
assemblies. That report 18 not germane to light
water reactor fuel because it addressed the
sensitization of stginless steel in a high temperature
gas cooled reactor environment, which 1s very
different from the environment of a light water
reactor. Refer to the discussion.in Sec.2.4A of the
Appendix to the Commussion’s decision.

’

-

although already publicly available in
the Commussion'’s Public Document
Room, have been added to the docket of
this proceeding. That SAR concluded
that the event was caused by
ntergranular stress-corrosion cracking
due to an umdentified corrodant
temporarily present in the spent fuel
pool.

As for the Sierra Club's specific
comments, the staff recogmzed that
sulfate contamination was suspected to
have contributed to the corroston and
recommended that licensees
admimstratively control sulfate level
concentrations n spent fuel pools, Such
monitoring had been recommended by
Mr. Brown as the only action that should
be taken in response to the mcident.
Although Mr. Brown stated that in his
opmmon the event was a "potential”
generic 1ssue for PWRs, subsequent staff *
investigation revealed that the event
was an 1solated incident. The staff also
considered the properties of the steel
used 1n the spent fuel assemblies and
acknowledged that they could have
contributed to the event. However, the
absence of any similar events for 5,000
other spent fuel assemblies indicated
that the type of steel was not critical.
Accordingly, the Commussion finds no
basis for reconsidering the Safety
Assessment Report's finding that the
Praine Island event was an 1solated
incident and recommendation that
sulfate control was an adequate
response, or for altering its conclusion
concermng the potential environmental
mmpacts of stored spent fuel.

Wisconsiri, Safe Haven, Ltd. and
NRDC contended that the environmental
effects of extended spent fuel storage
are site specific and should be
considered on a case-by-case basis.”
Safe Haven believes that the
individuality of each plant and its
environmental surroundings necessitate
separate evaluations of extended
storage of spent fuel, but 1dentified no
site-specific factors which would result
1n significant environmental impacts.
NRDC listed some.site specific factors:
geology, hydrology, seismcity,
ecological factors and individual
proposals for spent fuel management
and storage. However, NRDC did not
suggest how these factors could lead to
significant site-specific enviranmental
mmpacts that would preclude the

Safe Haven also suggested that a full
environmental and safety.review should accompany
any utility's proposed plans submitted pursuant to
10 CFR 50 (§ 50.54{aa)} for extended storage of spent
fuel. The Commission will treat its review of any
such utility proposal in accordance with the
established procedures for considénng any
application for a license amendment,
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Commussion from making a generic
finding. Similarly, Wisconsin listed as
relevant factors proximity to population
centers, highways, geologic faults, dams,
flood plams or shorelines affected by
erosion, but offered no suggestion of
how these factors could affect the
Commussion’s generic determination.
For example, there has been no
discussion of why the Commussion’s
seismic-design requirements, though site
specific, are not generically-adequate to
assure that spent fuel can be stored for
up to 30 more years m a spent fuel pool
designed to withstand the largest
expected earthquake at each reactor
site. Mr. Marvin Lew:s contended that
the fourth finding had no basis because
the Commussion had little or no
experience with storing spent fuel for 30
years or with storing fuel that could be
up to 70 years old. Mr. Lewis also
asserted that the pyrophoricity of the
zircaloy tubes containing spent fuel for
30 years presents and unknown fire
danger. This comment 1s based on a
private communication to Mr. Lews
regarding the condition of the spent fuel
at Three Mile Island, Unit 2. By the
terms of that letter, any fire danger
associated with pyrophoricity of
zircaloy arises from the accident
conditions at TMI-2. NRC has
previously studied the effects of loss of
water from pools on the temperature of
stored spent fuel (NUREG/CR-05649,
“Spent Fuel Heatup Following Loss of
Water During Storage” [March, 1979]).
While this study noted that oxidation
could become self-sustaiming for
temperatures in the neighborhood of
850-950° C (NUREG/CR-0649, page 13},
the study shows that such oxidation can
only occur for extreme temperature
conditions and for spent fuel that has
been stored for a relatively brief storage
period. In order for rapid oxidation to
occur, the age of the spent fuel (30,000
MWD/MT burnup) would have to be in
the range of less than 10 days to less
than two years, depending on the
density at which it 1s stored (see page
55, Figure 17 of NUREG/CR-0649),
Moreover, one must assume a
continuing oxygen supply adequate to
sustain the oxidation. Any damaged
spent fuel such as that from TMI-2,
would be canned to avoid particulate
loss and would have already aged
several years. Neither the heat load
leading to temperatures capable of
nitiating rapid oxidation nor the
presence of an adequate supply of
oxygen to sustain a pyrophoric reaction
would seem to be present 1n any storage
configuration or under conditions that
would receive NRC approval. While it1s
correct that spent fuel has not been

stored for over 30 years, the record
shows that utilities have successfully
stored spent fuel for over 20 years, and
that there are no known physical
processes which vrould indicate that it 1s
mmpractical to extrapolate that
experience to make predictions about
the behawvior of spent fuel for 70 years of
storage.

The Utility Nuclear Waste
Management Group—Edison Electric
Institute and the U.S. Department of
Energy referred to several documents in
the record which show that the
relatively low encrgy content of spent
fuel and the relatively bemgn static
environment of spent fuel storage render
nsignificant the radiologic impacts
ansing from extended storage of spent
fuel. As discussed 1n more detail below,
these documents also show that there
are no significant non-radiologic
environmental impacts ansing from such
extended storage. Under these
circumstances, the Commission finds
that it has sufficient experience with
spent fuel storage to predict spent fuel
behawvior during 70 years of storage and
to find that such storage will not result
1n significant environment efiects.

B. Non-Radiological Consequences of
Spent Fuel Storage

The Commussion's fourth finding
rested 1n part on the Commussion's
determination that there are no
significant non-radiological
consequences due to the extended
storage of spent fuel which could
adversely affect the environment. The
public was mnvited to comment also on
this finding and to prowvide a detailed
discussion of any such environmental
impacts. Mr. Marvin Lewis asserted that
the continuous storage of spent fuel
under water for 30 years or more
requires unprecedented wnstitutional
guarantees. He also noted that there had
been no consideration of finanaial,
economic and security implications of
storage for 30 or more years. Mr. Lewis
did not expand upon these assertions to
explain how they would result in
significant non-radiological
environmental consequences. In any
event, the more than twenty years of
experience with storing spent fuel
demonstrates that storage of spent fuel
for 30 years or more does not requre
unprecedented mnstitutional guarantees
or raise unuque questions regarding
finances, economics or the security of
extended spent fuel storage. Further, the
Commussion will require all reactor
licensees, 5 years before expiration of
their operating license to provide a plan
for managing the spent fuel prior to
disposal. Moreover, the record
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documents referred to by UNWWMG-EEL,
DOE and AIF show that there are no
significant non-radiological
environmental impacts associated with
the extended storage of spent fuels. The
amount of heat given off by spent fuel
decreases with time as the fuel ages and
decays radioactively. No additional Iand
needs to be devoted to storage facilities
because reactor sites have adeguate
space for additional spent fuel pools or
dry storage installations. The additional
energy and water needed to mamtain
spent fuel storage 1s also
environmentally insignificant. No
commentor has challenged thesz
assessments of environmental 1mpacts
and the Commission has no reason to
question their validity. Under these
circumstances, the Commission has no
reason to reassess its prior
determunation that extended storage of
spent fuel will present no significant
non-radiological consequences which
could adversely affect the environment.

3. Commussion Compliance With NEPA

Several participants challenged the
Commussion’s compliance with NEPA.
The States of New York (“Nevs York™)
and Wisconsin contend that since its
mnception, this proceeding has focused
on the availability and safety of spent
fuel storage, and has been conducted
outside the scope of NEPA. New York
supports this contention with the
following quote from the First
Prehearing Conference Order (February
1, 1980):

This rulemaking proceeding does not
involve a major federal action having a
significant impact on the environment, and
consequently an environmental impact
statement is notrequred by NEPA. .

New York asserts that this statement
caused the participants not to consider
NEPA 1n their filings. Accordingly, New
York believes that the Commission
cannot naw transform the Waste
Confidence Proceeding into a NEPA
proceeding. In New York's view, joined
by the Natural Resources Defense
Council, Inc. (“"NEDC"), NEPA required
the Gommussion to prepare an
environmental impact statement (“EIS™)
or environmental assessment to,
consider the environmental impacts of
spent-fuel storage at reactor sites
beyond the expiration dates of reactor
licenses. The Utility Nuclear Waste
Management Group-Edison Electric
Institute (“UNVWMG-EEI") believes that
it has been clear from the outset of this
proceeding that the Commussion
ntended to develop environmental
regulations appropnate to the 1ssues
considered here. UNWMG-EEI cites
several factors 1n support of its position:
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(1) this proceeding was the direct
outgrowth of a NEPA case, Minnesota v.
NRC, 602 F.2d 412 (D.C. Cir. 1979); (2)
the Notice of Proposed Rulemaking
explicitly stated a Commussion intent to
deal with environmental aspects of
spent fuel storage; (3) the proceeding
was docketed under Part 51, the
Commussion’s regulations implementing
NEPA; (4) the Commuission stated that it
would draw on the record of the
rulemaking on environmental impact of
the nuclear fuel cycle (Table S-3) and
included 1n the NRC Data Bank for this
proceeding sources of information on
the environmental impacts of spent fuel
storage; and (5) several participants
included n their statements information
pertaining to the environmental impacts
of spent fuel storage.

The Commussion believes that from
the very beginning of this proceeding,
participants were on notice that
environmental aspects of spent fuel
storage were under consideration. The
notice 1nitiating this proceeding stated,
in pertinent part:

If the Commussion finds reasonable
assurance that safe, off-site disposal for
radioactive wastes from licensed facilities
will be available prior to expiration of the
facilities’ licenses, it will promulgate a final
rule providing that the environmental and
safety implications of continued on-site
storage after the termination of licenses need
not be considered 1n individual licensing
proceedings. In the event the Commission
determines that on-site storage after license
expiration may be necessary or appropnate,
it will 1ssue a proposed rule providing how
that question will be addressed.

& * * * *

Based on the matenal received 1n thig
proceeding and on any other relevant
nformation properly available to it, the
Commussion will publish a proposed or final
rule 1n the Federal Register. Any such final
rule will be effective thirty days after
publication.

44 FR 61372, 61273-61374 (1979). (Emphasis
supplied).

It 18 clear from this notice that if the
Commussion found that onsite storage
after termination of reactor operating
licenses would be necessary or
appropriate, then it would propose a
rule for dealing with the question of
environmental and safety implications
of continued onsite storage. New York's
reference to the statement in the First
Prehearing Conference Order 18
mapposite. That statement addressed
the 1ssue of whether a decision 1n this
proceeding would be a proposal for
major federal action having significant
mmpact on the environment so as to
require an EIS. The Presiding Officer
found that the decision itself would not
require an EIS. His decision in no way
implied a change 1n the scope of the

proceeding as announced in the notice
mitiating it.

There 18 also nothing about the
Commussion’s fourth finding which
requires an EIS. Neither New York nor
NRDC has explained how this finding 1s
a major federal action having a
significant impact bn the human
environment. The finding provides a
basis for a rule that provides that
environmental impacts from extended
storage of spent fuel are so insignificant
as not to be required to be included in
an impact statement. The validity of
such a rule depends on the procedures
used to promulgate it and the record
supporting it. An EIS 1s not required
because such a rule itself has no
environmental impacts, significant or
otherwise.® To require an EIS here
would be essentially to require an EIS to
show that no EIS is required. Clearly
such a result would be mcorrect.
Accordingly, the Commussion finds that
NEPA does not require an EIS to support
the fourth finding.

4. List of Respondents

Respondents to the Commussion’s
November 3, 1983 Order (48 FR 50746)
To Reopen the Period for Limited
Comment on the Environmental Aspects
of the Commussion’s Fourth Finding in
the Waste Confidence Praceeding

1..Attorney General of the State of
New York (N.Y.)

2, Marvin Lewis (Lewis)

3. Sierra Club Radioactive Waste
Campaign (Sierra)

4. Scientists and Engineers for Secure
Energy, Inc. (SE2)

5. Safe Haven, Ltd. (S.H.}

6. American Institute of Chemical
Engineers (AICE)

7 Atomic Industrial Forum, Inc, (AIF)

8. Utility Nuclear Waste Management
Group—Edison Electric Institute
(UNWMG-EEJ)

9. Natural Resources Defense Council,
Inc. (NRDC)

10. Attorney General of the State of
Wisconsin (Wis.)

11. U.S. Department of Energy (DOE)

12.American Nuclear Society (ANS)

13. Attorney General of the State of
Minnesota (Minn.)

Appendix—Rationale for Commussion
Findings n the Matter of the Waste
Confidence Proceeding
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1.0 Introduction

8See, for example, Natural Resources Defense
Council, Inc., v. U.S. Nuclear Regulatory
Commussion, 547 F.2d 633, 653, n. 57 (D.C. Cir. 1976),
reversed on other grounds, sub nom, Vermont
Yankee Nuclear Power Corp. v. NRC, 435 U.S. 519
(1978).
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State-Local Concerns
2. Continuity of the Management of the
Waste Program
3. Continued Funding of the Nuclear
Waste Management Program
4. DOE’s Schedule for Repository
Development
2.3 Third Commission Finding
2.4 Fourth Commission Finding
A. Long-Term Integrity of Spent Fuel Under
Water Pool Storage Conditions
B. Structure and Component Safety for
Extended Facility Operation for Storage
of Spent Fuel in Water Pools
C. Safety of Dry Storage of Spent Fuel
D. Potential Risks of Accidents and Acts of
Sabotage of Spent Fuel Storage Facilities
E. Summary
2.5 Fifth Commussion Finding

Reference Notation
1.0 Introduction

~The rationale for the five Commission
findings resulting from the Waste
Confidence proceeding 18 summarized
below. This rationale 18 based
principally on the record of the
proceeding which includes participants’
position statements, cross-statements,
pre-hearing and oral slatements (in the
discussion below, the participants are
1dentified by the citations defined in the
Reference Notation at the end of this
document). The Commussion also relied
on the provisions of the Nuclear Waste
Policy Act of 1982 (NWPA), and other
-substantive matenal not onignally
mncluded 1n the record relating to the
discussion of the safety of dry storage of
spent nuclear fuel 1n the Commission’s
Fourth Finding; the NWPA and the dry
storage matenal have now been
mcorporated mto the record along with
the relevant comments of participants in
this proceeding.

The Commission notes that two
relevant developments have occurred
subsequent to the closing of the record
in the Waste Confidence proceeding.
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They are the publication of DOE's draft
Mission Plan for the Civilian
Radioactive Waste Management
Program (April, 1984) and the
Commussion’s concurrence mn DOE's
General Guidelines for Recommendation
of Sites for Nuclear Waste Repositories
(July 3, 1984). These developments are a
matter of public record, and 1n the case
of the Commussion’s concurrence was
the conclusion of a separate public
proceeding. The Commussion has
considered the effects of these
developments on its previously
announced decision 1n this proceeding
and determined that these developments
do not substantially modify the
Commussion’s previous conclusions.

2.0 Rationale for Commussion Findings

2.1 First Commission Finding

The Commussion finds reasonable
assurance that safe disposal of
radioactive waste and spent fuel in a
muned geologic repository 1s technuically
feasible.

The Commussion finds that safe
disposal of high-level radioactive waste
and spent fuel 1s technically possible
and that it 1s achievable using existing
technology. Although a repository has
not yet been constructed and its safety
and environmental acceptability
demonstrated, no fundamental
breakthrough 1 science or technology 1s
needed to mmplement a successful waste
disposal program. Those participants
who questioned the availablity of a
repository did not contend that
fundamental scientific breakthroughs

- were requred, but questioned whether
techmeal problems could be resolved in
a timely manner. The record supports
the conclusion that the safe disposal of
high level radioactive waste and spent
nuclear fuel from licensed facilities can
be accomplished.

The Department of Energy's (DOE)
position 1s that disposal 1n mmed
geologic repositories can meet the goal
of providing safe and effective 1solation
of radionuclides from the environment
(DOE PHS pp. 2, 4; Tr. p. 11). A number
of participants stated that waste
containment and 1solation from the
biosphere are scientifically feasible
(USGS PS p. 4; NRDC PS p. 9; UNWMG-
EEI PS, Doc. 1 p. 22, Doc. I p. II-6;
Consolidated Industry Group Tr. p. 16;
Consolidated States Group Tr. p. 98).
This view 18 consistent-with the
conclusions of the Report fo the
American Physical Society by the Study
Group on Nuclear Fuel Cycles and
Waste Management (Rev. Mod. Phys.,

"Vol. 50, No. 1, Pt. I, p. S6, Jan. 1980) and
the Report to the President of the
Interagency Review Group on Nuclear

Waste Management (Final Report,
March, 1979, p. 38).

The conclusion that safe radioactive
waste disposal 1s techmcally feasible 1s
based on consideration of the basic
features of repository design and the
problems to be solved 1n developing the
final design. A mmed geologic
repository for disposal of hugh-level
radioactive waste, as developed during
the past three decades, will be based on
application of the multi-barrier approach
for 1solation of radionuclides. The high-
level radioactive waste or spent fuel1s
to be contained 1n a sealed package and
any leakage from the package 15 to be
retarded from mgrating to the biosphere
by engineered barriers. These
engmeered barriers include backfilling
and sealing of the drifts and shafts of
the mined repository. We believe that
the 1solation capability and long-term
stability of the geologic setting provide a
final barrer to migration to the
biosphere.

The selection of a suitable geologic
setting 1s one of the key technical
problems which DOE must solve. Other
problems include development of waste
packages that can contain the waste
until the fission product hazard 1s
greatly reduced and engineered barriers
that can effectively retard migration of
radionuclides out of the repository. The
Commussion recogruzes that these three
problems are not only the ones which
DOE's program must solve, but they are
critical components of the multi-barrier
approach for nuclear waste 1solation.
Much of the discussion in this
proceeding has focused on these
problems. We have reviewed each of
these 1ssues and have concluded that
they do not present an insoluble
problem which will prevent safe
gis;l)osal of radioactive waste and spent

el.

A. The Identification of Acceptable Sites

There 18 general agreement among the
participants that the period during
which the wastes must be 1solated from
the biosphere 15 at least several millema
and that such prolonged 1solation can be
achieved 1n a deep mined respository
provided the geologic setting 1s suitable.
The geologic setting 1s the “final”
1solating barner. If the waste package
and engineered barners fail to perform
as expected, the geologic barrier must
prevent harmful quantities of
radioactive matenals from entering the
human environment,

The Comnussion believes that
technucally acceptable sites exist and
can be identified. In many locations in
the continental United States there are
geologic media patentially suitable fora
waste repository. These media occur in

HeinOnline -- 49 Fed. Reg. 34667 1984

large, relatively homogeneous and
unfaulted formations and have
properties (e.g., mechamecal strength,
thermal stability, impermeabtlity to
water which qualify them as potential
host rocks for radioactive wastes. The
potential host rocks nclude those being
mnvestigated by DOE—that is, domed
salt, bedded salt, tuff, basalt, granite,
and shale (BOE PS pp. II-70 ta II-80.).
Thousands of square miles of the United
States are underlamn with formations
containng extensive masses of such
potential host racks. Moreover, more
than one-half of the United States 1s.
underlain with rock that has been stable
agamnst significant deformation and
disruption for over ten million years.
The potential sites being mvestigated by
DOE are 1n regions of relative tectomc
stability (USGS PS pp. 19, 23, 24, 25, 26,
28; Tr. p. 236).

Host rack suitability and formation
stability are not the only relevant
technical factors to be considered in
repository site selection. Geohydrologic
conditions—particularly the absence of
significant groundwater flow from the
repository to the biosphere—must be
favorable for effective 1solation of the
wastes (USGS PS p. 11). DOE’s
wnvestigations reveal that the hydrologic
charactenstics of a major portion of the
sites underlain with stable formations of
potential host rock appear to be suitable
for repository location (Tr. p. 23¢6; DOE
PS p. I-77).

These general conclusions about the
extent of potential repository sites are
based on the results of DOE's site
exploration program (DOE PS Appendix
B) and the extensive body of earth-
sciences information available at the
United States Geological Survey—the
Federal agency principally concerned
with earth-sciences 15sues and, under a
DOE-USGS Memorandum of
Understanding, a primary source of
geologic, hydrologic and mneral
resource data for the National Waste
Termunal Storage program (USGS PS p. 2
and Appendix A; DOE PS p. IlT-44).

DOE's site exploration efforts are
focused on four host rocks (domed salt,
bedded salt, basalt, and tuff) m six
regions (Gulf Interior, Paradox Basimn,
Pernuan Basin, Salina Basin, DOE
Hanford Site, DOE Nevada Test Site)
(DOE PS Appendix B). Although
mvesligations of granite sites 1n the U.S.
have been limited, DOE 1s developmg
data on the potential of granite as a host
rock 1n collaboration with foreign
mvestors. A Swedish-Amencan
cooperative program (DOE's Lawrence
Berkeley Laboratory 1s the U.S. prinapal
in the program) has involved a series of
1 situ tests 1n a granite formation
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conducted at the Stripa mine in Sweden.
The investigations mcluded
determinations of thermally mnduced
stresses and deformations 1n the granite
rock mass. Another cooperative study at
Studsvik in Sweden involved
experiments in nuclide migration 1n
fractured subsurface crystalline rocks
(DOE PS p. II-258).

Some participants objected to the fact
that most of DOE's site exploration
involved federally-owned or -controlled
areas, arguing that this would result 1n
ignoring sites that were techmcally
better (NRDC PS p. 17; Tr. p. 206). This
objection, apparently based on the
assumption that Federal lands
investigated were limited 1n area and
geologic diversity, 1s not supported by
the record. The Federal lands being
investigated by DOE are extensive and
geologically diverse; moreover, they are
more readily accessible to DOE and
some of them, such as Nevada Test Site,
have been previously subjected to
extensive geologic assessment. These
latter factors are significant advantages
(DOE PS Appendix B; UNWMG-EEI CS
p. IV B-4). Although, as the United
States Geological Survey pointed out,
there may be advantages from a purely
earth-science viewpoint in examining all
parts of the country for their potential as
repositories, time and resource
limitations require that site exploration
efforts be concentrated 1n limited
regions fairly early so that detailed site-
specific characterization efforts can be
undertaken 1n a timely way (USGS PS5 p.
17). .

A specific site has not yet been
1dentified as technically acceptable, and
mnvestigations of potential sites have
shown some to be unsuitable. This does
not necessarily mean'that DOE's site
selection program will be unsuccessful
in 1dentifying techmically acceptable
sites. The elimmation of some sites1s to
be expected 1n a pursuit of the site
selection program and 1s not, as some
participants implied, an indication that
suitable sites cannot ultimately be
found.

Although the record of this proceeding
doés not show that DOE has progressed
far enough 1n site characterization to
confirm the existence of an acceptable
site, the record does indicate that DOE's
site characterization and selection
program 18 technically sound. The data
obtained in each stage of the screening
process are analyzed and compared
against criteria that must be satisfied for
adequate performance of the total
18olation system. DOE’s program 1s
providing imformation on site
charactenstics at a sufficiently large
number and variety of sites and geologic

media to support the expectation that
one or more technically acceptable sites
will be 1dentified (DOE PS pp. 1II-8 to
1I1-24; CS p. I1-140). As discussed above,
DOE'’s site screeming efforts have
concentrated on a diverse set of
potentially suitable geologic media and
are directed to an examination of large
areas of the country on both federally-
owned and non-federal lands (USGS PS
p. 17).

The technology for site 1dentification
1s particularly well-advanced
(UNWMG-EEI PS p. IlI-A-b79). The
record describes numerous site
characterization techniques, both
remote sensing and 1n-situ, which are

‘being used to evaluate sites (DOE PS pp.

11-84 to 11-103). The location and
demonstration of acceptability of
repository sites are problems which can
be solved by the investigative and
analytical methods now available (AEG
PS p. 1). Site selection criteria are being
refined (DOE PS pp. 1I-80 to [1-83; 48 FR
5671, February 7, 1983) and the
technology exists for site
characterization (DOE PS pp. II-84 to II-
103). Areas have been found where most
natural geologic and hydrologic
processes operate at rates favorable to
long-ferm containment 1n a mined
repository (DOE PS p. 11-128;
Consolidated Industry Group PHS p. 9).

The Commussion recognizes that there
are gaps 1 the current state of
knowledge about potential repository
sites and geologic media, and about
geochemical processes which affect
radionuclide mgration (e.g., CEC PS pp.
17, 54; NRDC PS pp. 18, 50, 64; NY pp. 38,
80; USGS CS pp. 5, 6). The gaps include
a lack of a-detailed understanding of
such relevant processes as sorption of
radionuclide-bearing molecules by the
geologic media, leaching of the wastes
by groundwater, and radionuclide
migration through subsurface
formations. Some participants contend
that these gaps and uncertainties 1n
knowledge make it difficult to predict on
the basis of any effort less than a
detailed on-site mvestigation whether a
candidate repository site will be
technically suitable (e.g., NRDC PS pp.
18, 50, 53; ECNP PS pp. 3, 4; NECNP PS
pp- 20, 21, 22). -

The Commussion recogmzes that
detailed site characterization 1s
necessary to confirm that a proposed
site 1s ndeed suitable. The Commission
does not believe, however, that all
uncertainties must be resolved as a pre-
condition to repository development.
The performance of a repository may be
bounded by using conservative values
for controlling parameters, such as
waste form solubility, ground water
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travel time and retardation of
radionuclides. Furthermore, bounding
analyses can be useful to take residual
gaps 1n knowledge and uncertainties
mto account. If it can be established that
a repository can perform its isolation
function using established, conservative
values for the controlling parameters,
then it 1s not necessary to resolve
uncertaimnties mn the range of value these
parameters may exhibit (DOE CS pp. 1I-
83, 11-84, 11-130, 111-9, 111-12).

The statements of those participants
who are pessimistic about timely
accomplishment of disposal tend.to
assign equal importance to all areas of
uncertainty. Hence, they contain few
attempts to assess the consequences of
gaps n knowledge or to project the
benefits of expected results from
ongoing research and development
efforts. It 1s the Commussion’s belief that
the waste 1solation system elements are
adequately understood so that major
unforeseen surprises in results of
research and development are highly
unlikely. This view 18 supported by
USGS (USGS CS pp. 1-2).

A further concern of some
participants 1s that, even if DOE were to
1dentify a potentially acceptable
repository site, the in-situ testing
required to determine acceptability
would breach the integrity of the
candidate site (NY PS pp. 59, 83-65). If,
for example, boreholes esgential to
characterize a potential site result in
penetration of aquifers which are not
amenable to effective sealing, this might
make the site unacceptable (DOE PS pp.
11-161 to II-164). However, no-
persuasive evidence was presented in
the record to support the position that
1mn-situ tests for site characterization
work are likely to compromse the
mtegrity of candidate sites. The
Commussion believes that in-situ tests
can be successfully accomplished
without adversely affecting site integrity
for the following reasons. Many non-
destructive remote sensing methods are
available for determining site
charactenstics. Further, boreholes can
be located 1n shafts or pillars of the
future repository to minimize the
possibility of leakage through them.

As discussed later, borehole sealing
methods are expected to be adequate.
The number of boreholes necessary to
adequately charactenze a site can be
mmmized by careful planning and by
use of remote sensing methods in
conjunction with the drilling program
(DOE PS pp. 11-84 to 11-103, 11-181).
Finally, the Commussion believes that if
a site 1s found to be sufficiently
sensitive to the testing program so that
its integrity would be destroyed, then



Federal Register / Vol. 49, No. 171 / Friday, August 31, 1984 / Rules and Regulations

34669

that site would necessarily be found
unacceptable.

In summary, the Commssion believes
that technically acceptable sites for
disposal of radioactive waste and spent
fuel exist and can be found. There are a
number of suitable host rock type to
select from; many areas are underlain
with massive, stable formations
contamning these host rocks; the areas
being wpvestigated by DOE contain such
rock formations; and the uncertainties in
knowledge of the earth and matenal
sciences relevant to the 1dentification of
an acceptable repository site are not
fundamental uncertainties that would
prevent the 1dentification of techmcally
acceptable sites. Further, 1n-situ testing
required to characterize a candidate site
would not necessarily compromise its

mtegrity.

B. The Development of Effective Waste
Packages

1. Waste Package Considerations. An
important techmical aspect of safe waste
disposal 1s to assure that the waste form
and the balance of the waste package,
ncludingthe primary container and
ancillary enclosures, are capable of
contaimnng the radioactivity for a time
sufficient for the hazard from fission-
product activity to be significantly
reduced (e.g., DOE PS p. II-8). Decay
heat, groundwater and nuclear radiation
could cause the waste package
components to interact with each other
or with the host rock matenals in such a
way as to degrade the ability of the
package to contam the radionuclides.
These items are discussed below.

To assure long-term containment,
DOE’s conceptual design of a waste
package 1s based on a defense-mn-depth
approach and mvolves a number of
components mncluding spent fuel,
stabilizer (or filler), waste camster,
overpack, and an emplacement hole
sleeve. The stabilizer 1s intended to
improve heat transfer from the spent
fuel, to provaide mechanical resistance to
possible camster collapse caused by
lithostatic pressure, and to act as a
corrosion-resistant barrier between the
spent fuel and the camister. Selection of
camster overpack and emplacement
hole sleeve matenals will be based on
tests of thewr chemical and physical
ntegrity at various temperatures and
levels of radiation and under various
conditions of groundwater chemistry, as
well as tests of their compatibility with
each other and with the host rock
materials under repository conditions.
The camster, overpack, and sleeve
should constitute relatively
impermeable elements of the waste
package. A variety of candidate
matemnals 1s bemng considered for these

elements. The various waste package
components are to be combined in a
conservative design that will
compensate for the overall technical
uncertainties 1n containment capability.
The requirement for retrievability during
some specified period after
emplacement places conditions (e.g.,
ruggedness) on waste package design
which are added factors to be
considered 1 its development (DOE PS
p. II-129 to 1I-152, 1[-282).

It 1s apparent from the foregoing that
the development of an effective waste
package depends on obtaining
engineering data on those matenials that
appear to be promising candidates for
package components. DOE 15 studying
over 28 candidate matenals for canisters
and overpack (DOE PS p. II-143). The
DOE evaluation program indicates that
many of these materials are promising.
For example, 1ron alloys have
demonstrated long term durability (DOE
PS p. II-144, Reference 383), and
titamum alloys and mckel alloys show
igh resistance to corrosion (DOE PS p.
1I-144, Refs. 315, 338, 342). Ceramics are
resistant to chemical degradation and
have many other desirable properties
(DOE PS p. 1I-145, Refs. 337, 347, 348 and
349). Preliminary analysis indicates that
mild steel canisters with an appropnate
backfill matenal would be a feasible
waste package for either a salt or hard
rock repository. For more demanding
requirements, such as brine
applications, the alloys of titamum,
zirconium or nickel appear to represent
alternate choices (DOE PS p. 1I-150,
Refs. 337, 382). The DOE program also
includes experimental studies of the
release of radioisotopes from spent fuel
exposed to simulated repository
conditions (e.g., salt brine and fresh
water with varying dissolved oxygen
content). The studies are being
conducted under temperature and
pressure conditions that bound and
exceed repository conditions (DOE PS
pp- 1I-139 to II-141).

Not all participants were optimstic
about waste package development. One
participant asserted that in spite of
DOE's efforts to develop a package that
would remain mnert and stable under
repository conditions, none had yet been
found and the DOE program would not
succeed 1n finding one (NRDC PS p. 46).
Other participants pointed to the limits
of present knowledge, particularly about
the leaching of radioisotopes from spent
fuel 1n a groundwater environment, and
concluded that it 1s not possible to select
a waste form which will prevent
radioisotopes from migrating to the
biosphere (e.g., CEC PS p. 51). They also
pointed out that chemical and physical
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properties of spent fuel varied wadely
and depended on burnup, location
within the reactor core, age, and
physical integrity; design of a system of
barners to accommodate this
heterogeneity within the context of a
given geohydrologic environment would
be a major undertaking (NY PS p. 83).

The Commussion recogmzes the
difficulties which must be overcome m
developing a suitable waste package. A
large body of experimental data must be
accumulated and applied to a vanety of
candidate arrangements of waste
package components. Suitably
conservative assumptions must be
postulated to define the repository
conditions. Data from experiments of
relatively short duration have to bz used
to predict behawvior for much longer
periads. It 1s common practice in
matenals research to perform short-
duration expenments under physical or
chemucal conditions much more severe
than those expected for the longer
duration and, from known fundamental
properties of the matenals under
mnvestigation, to extrapolate the
expenimental data to predict long-term
behavior. Conservatism can usually be
assured by making the expenmental
conditions sufficiently severe.

The complex composition, of the
mxture of radionuclides in fission
praducts and their basic chemical
properties are known and have been the
subject of investigation for more than
three decades. The large body of
published data on fission product
chemistry and expernence with fission
product mixtures should provide
considerable support for predicting the
behavior of suent fuel and high-level
radioactive waste 1n waste package
designs.! The Commussion, therefore,
concludes that the chemical and
physical properties of spent nuclear fuel
and high-level radioactive waste can be
sufficiently understood to permit the
design of a suitable waste package.

The Commussion also conclides that
the DOE program 1s capable of
developing a suitable waste package
which can be disposed of in a mmned
geologic respository. This conclusion 1s
based upon the large number of
candidate matenals bemng considered by
DOE, the detailed evaluation of these

$Published compilations of such data. although
not specifically includzd in the record of this
praceeding. are well known to the nuclear scence
and enzineenng community. Examples are the three
volumes of the National Nuclear Energy Series.
*Radtological Studies: The Fiss:on Products,” by C.
D. Cosyell and N. Sugarman, McGraw-Hill, 1951:
*“Reactor Handbaook,” Second Edition, Vol IL, Fuel
Reprocessing. edited by SM. Stollerand RB.
Richards, Intersctence Publishers, Inc., New York,
1961}
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matenals to be conducted as part of the

DOE program and the results of DOE’s -

prelimmnary analysis of candidate
materials, as described above (see Sec.
2.1(b}(1)). The Commuission’s conclusion
that the development of a suitable waste
package 1s technically feasible 1s also
consistent with other maternal 1n the
record. For example, a study sponsored
by the National Academy of Sciences
(NAS) concluded that no
isurmountable technical obstacles
were foreseen to preclude safe disposal
of nuclear wastes m geologic formations
(UNWMG-EEI PS Doc. 2 p. II-6). The
United States Geological Survey stated
that a long-lived camster 18 within the
capability of materials science:
technology to be achieved m the same
time frame as repository site
identification, qualification and
development (USGS PS.p. 11). The
National Research Council, after
reviewing the Swedish waste disposal
work (DOE PS p. II-335 Ref. 380},
concluded that the Swedish waste
package could contain the radionuclides
in spent fuel rods for hundreds of
thousands of years (DOE CS p. I1-98).

2. Effect of Reprocessing on Waste
Form and Waste Package. The waste
form itself (spent fuel or other high-level
waste) serves as the-first barrier to
radionuclide release and thus
supplements the containment capability
of the other components of the waste
package as well as the repository’s
natural isolation capability. Throughout
this processing it has been assumed that
the waste form would be spent fuel
discharged from light water reactors,
with mechanical disassembly for
volume reduction and packaging in a
camster as the only potential
modifications. The relevant properties of
the spent fuel (irradiated uranium
dioxide pellets and zircaloy cladding)
are known. DOE's program has been
directed toward providing data to
determne the behavior of spent fuel as
a waste package component under
repository conditions. In its Position
Statement DOE stated that the
“representative case” to be considered
in this proceeding 1s the disposal and
storage of spent fuel from commercial
reactors and that this does not foreclose:
“other approaches, such as the
reprocessing of spent fuel and
solidification of resultant nuclear
wastes” (DOE PS p. I-2).

* On August 27, 1981 the National
Resources Defense Council filed a
Motion for Judgment requesting a
prompt ruling that, on the basis of the
present record, there 1s not reasonable
assurance that off-site storage or
disposal will be available by the year:

2007-09. NRDC stated that, because the
present Admimstration * had changed
Federal policy towards commercial
reprocessing of spent fuel (reprocessing

concerned with storage and disposal of
spent fuel. However, the Commssion
does not believe that the possibility of
future reprocessing, and the potential

was deferred “indefinitely” 1n April 1977 need to dispose of high-level radioactive

by the previous Admimstration), the

disposal of spent fuel would be contrary.

to the present Administration’s policy,
and thus spent fuel was no longer a
valid “reference waste form” for this
proceeding. As a consequence,

waste resulting from reprocessing,
significantly alters the techimcal
feasibility or the schedule for developing
a mined geologic repository and the
design of its multiple barriers.

With regard to techmcal feasibility,

according to NRDC, DOE schedules and:  the effect of spent fuel reprocessing on

timetables, which were based on spent
fuel storage and disposal, were
wrrelevant. The NRDC view was
challenged by DOE as well as by seven
participants representing utilities and
the nuclear industry. The Commussion
took note of the NRDC filings and the
responsive filings by other pdrticipants,

considering them part of the record, and

n.its. November 6, 1981 Second
Prehearing Memorandum and Order
asked the participants to address the

significance of commercial reprocessing:

to the Commussion’s decision n the
waste confidence proceeding. In
response, the participants addressed

the commercial radioactive waste
disposal problem 1s not a new
consideration. The disposal of waste
from reprocessing spent fuel hag been
studied for a longer time than the
disposal of spent fuel. Until 1977, the
commercial waste management program
was directed primarily toward disposal
of waste from spent fuel reprocessing,
and those efforts have continued. A
vanety of waste forms has been studied’
(DOE PS pp. 11-153 to.1I-160). Thus,
considerable information 1s already
available on the technical feasibility of
developing a suitable waste form for
reprocessed high-level radioactive

this change 1 government policy in their  waste. In fact, there 1s evidence that the

prehearing statements filed in December

1981.

In response to those who argued that
the change of reprocessing policy
mvalidated DOE'’s position, DOE stated
that the program for development of the
technology 1s not dependent on the
waste form. Moreover, DOE pointed out

_that the purpose of this proceeding—"to

determine whether there is atleast one
safe method of disposal or storage for
high-level radioactive waste” 1s not
changed by this Admimistration’s
support.of reprocessing of spent fuel
(DOE PHS pp. 2-3). Some participants
who agreed with DOE commented that
spent fuel disposal involves greater
difficulty than disposal of solidified

reprocessing waste because of its higher

radioactivity and less easily handled
form; 1in addition, they asserted that the
removal of the uramium and most
actimides by reprocessing would ease
the requirements for safe long-term
storage and sumplify the waste disposal
problem (UNWMG-EEI PHS p. 16; SE2
PHS p. 4). Others contended that spent
fuel 13 a:more difficult waste form
because heat dissipation and packaging
problems mnvolved mn disposal appear to
be more severe than in disposal of
solidified reprocessing waste (AIF PHS
p.6; ANS-PHS p. 5).

The Commission recogmzes that the
proceeding has been primarily

2The NRDC statement was based on DOE
testimony before a Congressional committee. The
President’s Nuclear Policy Statement of October 8,
1981 confirmed the DOE testimony..

disposal of reprocessed high-level wasta
may pose fewer techmcal challenges
than the disposal of spent fuel (Tr. p. 29).
Moreover, commercial reprocessing of
spent fuel cannot be undertaken in this
country 1n the absence of a full NRC
licensing review. That review will
consider, among other things, the waste

-form to be produced by the reprocessing
method and its implications for waste
disposal. Unless the Commission
determines that commercial
reprocessing and management of its
products assure adequate protection to
the public health and safety and the
common defense and security, spent fuel
will continue to be the predominant
commercal waste form available for
disposal 1n a repository.

With regard to the impact on DOE's
repository schedule, the Commssion
recogmizes that DOE's waste package
development program will eventually be
affected to some extent by the nature of
the waste form under development.
However, the direction taken in
research and evaluation of matenals
being conducted 1n the DOE program ig
expected to produce results which
would be relevant to the waste package
design, regardless of which waste form
1s.used (DOE PS pp. 11-141 to 1I-152, CS
pp. 1I-96 to 11-100). Moreover, the choice
of waste form will not significantly
affect other elements of the DOE
repository program. The storage and
disposal of reprocessed waste would
mvolve substantially the same problems
as.those being addressed for spent fuel;
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and a change m waste form would not
alter the site-selection program or the
program for development of suitable
engmneered barriers (DOE PHS p. 3).
Thus, DOE’s program 1s proceeding on a
basis that would permit the disposal of
either high-level waste or spent fuel.
This approach 1s consistent with the
recommendations of the Interagency
Rewview Group 1n its March 1979 report
to the President (IRG Final Report, p. 73)
and with the direction n the Nuclear
Waste Policy Act of 1982 (Sec.
111(a)(2)). Finally, as noted above, any
decision to permit the commercial
reprocessing of spent fuel will include
consideration of the reprocessed waste
form and its unplications for waste
disposal. For these reasons, the
Commussion concludes that the
possibility of commercial reprocessing
does not substantially alter the technical
feasibility of, or the schedule for,
developing a suitable waste package.

The Commuission concludes that the
basic knowledge of spent fuel and high-
level waste and its behavior in a
repository environment, together with
DOE'’s ongoing development and testing
program, are sufficient to provide
assurance that a waste package can be
developed that will provide adequate
containment until the potential hazard
from the fission product activity 1s
sufficiently reduced.

C. The Development of Effective
Engineered Barriers for Isolating Wastes
From the Biosphere

1. Backfill Materials: Tn DOE's
conceptual design, one engineered
barrier consists-of backfill matenals for
filling voids between canister, overpack,
sleeve and host rock. The materials are
chosen to retard radionuclide migration.
The task 1s to design and test barrier
materials which will be effective for-
very long periods of time. Candidate
matenals mnclude bentonite, zeolites,
1ron, calcium or magnesium oxide,
tachyhydrite, anhydrite, apatite, peat,
gypsum, alumina, carbon, calcium
chlorde, crushed host rock, and others
(DOE PS p. I1-147). Host rock or other
materials would also be used to backfill
drifts and shafts within the repository.

The Califormia Department of
Conservation (CDC) contends that
repository shaft and borehole backfill
material performance may be degraded
as a result of increased temperature and
other factors (CDC PS pp. 19-22).
However, the expected temperature rise
m the shaft backfill matenal will be only
about 10 Farenheit degrees, and will
cause no significant degradation of the
shaft backfill matenal (DOE, PS p. 1I-347
Ref. 527 NUREG/CR 0495). Other
participants believe that there 1s

inadequate information to permit
development of long-lived engineered
barriers that will effectively contain
high-level radioactive wastes (NRDC PS
pp. 18, 32; 111 PS pp. 3-4;: NECNP PS p.
18). CDC further contends that at this
time, no information appears to have
been developed that specifies the best
type of backfill matenal to be used 1n
particular geologic media (CDC PS pp.
19-22). However, the choice of backfill
must take nto account the rock media at
the selected site as well as the waste
package maternial. Thus, the backfill
cannot be selected until a repository site
has been selected. The NWTS program
has as its objective, providing
mformation on a practical range of
options for backfill materials. Although
a considerable amount of work remains
to be done, an active research and
development program on backfill
matenals 1s underway (DOE PS p. II-
147). Further, that program 1s providing
nformation to evaluate the backfill
matenial options, as well as to establish
a basis for selection of a suitable
matenal for the geologic media being
considered. The Commussion believes
that this approach provides an adequate
basis for concluding that effective
backfill materials will be 1dentified in a
timely fashion.

In the National Waste Terminal
Storage program a wide range of
candidate backf{ill materials have been
and are continuing to be evaluated
(DOE PS 1I-128 to [I-152). The DOE
studies include measurements of the
appropnate properties of backfill
mafenal including nuclide sorption
capacities, capability to prevent or
delay ground water flow, thermal
conductivity, mechamcal strength,
swelling, plastic flow and methods of
backfill emplacement. Data on available
candidate matenals show significant
radionuclide sorption capabilities and
sorptive properties can be maintained at
elevated temperature and 1n the
presence of radiation (DOE CS pp. 1I-98,
1I-99). Analyses indicate that several of
the materials could provide adequate
performance characternistics (DOE PS,
Part I, Ref. 339, 340, 346, 372, 374, 376).
As an example of the development of
effective engineered barrers, the results
of Swedish studies on radionuclide
release 1n a repository were cited. The
studies showed that a bentonite clay
backfill, in conjunction with a thick
copper camster (with spent fuel inside)
could prevent the release of
radionuclides to the host rock 1n the
presence of granitic ground water for
thousands to hundreds of thousands of
years. In the Swedish experiments, the
clay barrier provided sorptive properties
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which were predicted to delay the
breakthrough of various radionuclides
for thousands of years and also served
to chemically condition the ground
water, reducing its corrosive effect on
the camister (DOE PS pp. II-145, 1I-148).
The use of certain clays to retard the
transport of radionuclides released by
the waste package 1s applicable to
repository designs here in this country.
While DOE has not proposed using thick
copper canusters as employed 1n the
Swedish studies, this example of-a
durable combination of waste package
and backfill material which was
demonstrated to be effective m isolating
radionuclides for very long times,
indicates that the basic approach 1s
reasonable. The use of clays, combined
with other appropnate matenals, could
provide an effective means for
radionuclide retardation and corrosion
control.

In sum, the Commission believes that
DOE'’s ongoing developmental studies
reported 1n this proceeding (DOE PS pp.
11-129 to I1-152) are techmcally sound
and provide a basis for reasonable
assurance that engineered barners can
be developed to1solate or retard
radioactive matenal released by the
waste package.

2. Borehole and Shaft Sealants. A
major factor 1n repository performance
15 the effective sealing of boreholes and
shafts during repository closure
operations. All penetrations provide
potential pathways for radionuclides to
reach the biosphere or for ground water
to enter the repository. The penetrations
must be sealed for an extended perod
of time. Further, the geology and
hydrology at a particular site, as well as
the expected temperature and pressure
conditions during repository lifetime,
must be understood 1n order to make a
proper choice of the borehole and shaft
sealing matenals and to develop
effective borehole and shaft seals.

Some participants concluded that
current information concermng the
technology for the sealing of the
boreholes and shafts 1s inadequate.
They also questioned the capability of
the DOE program to develop sufficient
information to allow effective seal
design (CDC PS pp. 19-22; NRDC PS p.
5). The views of several participants
who expressed concern about sealing
were reflected in the comments of CDC.
The Commussion’s response to each of
the points raised by CDC on borehole
and shaft sealing 1ssues 13 discussed
below.

CDC ndicated that since long-term
effects of heat and radiation on seal
matenals were not a factor 1n past oil
and gas borehole sealing expenence,
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such experiencens not applicable to
repository sealing.® However, at
distances of more than several feet.from
waste camsters emplaced:n a
repository, radiation-exposures are.
small and the temperature rise at seals
1n the shafts and boreholes 13
msignificant for sealing purposes (DOE
CS II-108).

CDC also believes that the tests of
cement seals with epoxy resins in
bedded salt deposits discussed by: DOE
are insufficient to provide assurance of
seal stability over a period. of 10,000
years, especially when the effects of
higher temperature and radiation are-not
mcluded. As noted above, temperature
and radiation effects on seals are
expected-to be negligible:

While these tests may not pravide
conclusive proof of performance for
10,000 years, they are expected to
provide useful information for seal
development.

CDC states-that the results of field:
tests described by DOE as continuing
over the next few years will not be:
completed in-time to contribute to-seal
design. criteria which are to be
completed 41n 1982. However, the final
seal design for the selected site1s.
scheduled for two years after a sites
selected (DOE PS p. II-184). Testing up
to.that date 1s.expected:to be useful in
desigming an effective seal.

CDC questioned whether tests of
waste package system. component
interactions with the surrounding media-
in bedded salt described by DOE will be
completed.in time for location.of a
repository. However, the Commssion
finds no basis for this assertion in-the
record. The DOE program appears'to be
adequately addressing this.1ssue.
Studies are n progress to characterize
further the interactions between
candidate backfill-getter materals. and:
waste container alloys. These studies
include vestigations of dry rock salt/
metal interactions and high intensity
radiation/salt/brine/metal interactions.
(DOE PS p. 11-149, I1-150).

CDC asserts that DOE has.not
discussed desigmng backfill material
and penetration seals to allow for safe
reentry if retrieval should become
necessary. However, the provision to
retrieve high-level waste and spent.fuel
for a number of years after the
repository 18 filled has been addressed

3The Commission notes that the extensive oil and
gas borehole sealing experience has not been
concerned with very long-term sealing. Therefore,
DOE's sealing research and development must
provide a basis to extend that experience: forthe
development of long-term seals.for a repository.

4DOE has published “Schematic Designs for
Penetration Seals For a Reference Repository In.
Bedded Salt,” ONWI—405, November; 1982.

by DOE (DOE PS pp. II-280 to 1I-283).
Although it has nat yet been established
whetlier backfilling.and sealing will be
conducted before repository-closure,.
these operations. may be-reserved until a
final decision for closure 1s made. In any
event, CDC provides no basis for
concluding:that providing for
retrievability will necessarily: create.any
major difficulties forthe design-of
backfill material and pénetration seals..

According to one participant, “There
1s no established way. to seal a
repository so as to prevent radionuclide:
release to.the biosphere for the-
necessary period of time. DOE has.
termed the:sealing problem a ‘key
unknown’ but there 1s no consensus that
the technology which 1s-currently-
anticipated will provide adequate seals:
for even a few decades™ {Consolidated:
States Group PHS p. 8)..Other
participants mamntained that seals must
perform as well as the host rock in
preventing radionuclide:migration
(NRDC'PS p. 55). The-DOE position 1s-
that the seal should provide a barrier
with sufficient integrity to ensure:
acceptable consequences and:sealing
adequacy should be-determined only on:
a site-speceific basis (DOE CS'p. II-106).
DOE asserted that its program will
successfully resolve remaining
uncertainties. in repository sealing
tecl]mology (DOE.CS pp. 1I-106.to II-
108)..

DOE has been studying cement-based'
borehole plugging and has examned use
of grout materals for application to the
Waste Isolation-Pilot Plant (WIPP).and
other potential repository sites. Earth-~
melting technology for plugging 1n salt
and use of compacted natural earth
materials are also being investigated
(DOE PS.p. [1-183, CS.p. 106-109). There-
1s a considerable body of experience mn
sealing.subsurface formations 1n the oil,
gas, and other mineral extraction
mndustnes. However, related industrial
experience and requirements for sealing
a repository differ in one 1mportant
respéct: repository sealing must be
effective for a very long time-while most
other sealing applications are for
relatively short time periods (DOE PS p.
1I-182). Future-DOE effort will be-
needed to verify borehole seal
performance and durability for each
candidate medium..An important aspect
of DOE’s work 18 to-determine the rate
of degradation of seal performance as a
function of time. DOE plans to
determine seal performance-
specifications for a-particular site on the
basis of calculated predictions of.
radionuclide release-and transport to the
accessible environment (DOE PS p. II-
182). These-predictions are expected to

mndicate that a site whose
characteristics for waste 1solation are
clearly superior may not require sealing
performance specifications as stringent
as those for a less favorable site,

Based upon the extensive experience
with shaft and borehole sealing 1n other
mdustries and DOE's detailed program
for evaluating the long-term
performance of seals, the Commission
believes that there 1¢ a reasonable basis
to expect that long-term effective
borehole.and shaft seals can be
developed..

D. Summary of Views on the Technical
Feasibility of Safe Waste Dispasal

The Commussion notes that
participants . the Waste Confidence

‘Rulemaking proceeding have generally

agreed there are no known fundamental
technical prablems which wauld make
safe waste disposalimpossible. Where
they differ 1s the extent to which.the
technical problems. of disposal
technology and siting have already been
solved and the capability of DOE to
solve them, and particularly ta solve
them by 2007-09 or by the expiration
date:of reactor aperating licenses (e.g.,
NY PS p. 3; NECNP PS p. 171; Minn'PS
pp: 13-20 of Enclosure).

The Commussion believes that the
record provides a basis for reasonable
assurance that the key techmcal
prablems can be solved. Techmcally
acceptable sites exist and can be found
among the various types of geologic
media.and locations.under mvestigation
by DOE. Currently developed
geophysical methods for site evaluation.
appear capable of adequately
characterizing the site, and:the residual
uncertainties i earth sciences data;do.
not seem to be aninsurmountable
impediment, Further, the Commission
believes that the:multi-barmer appraach
to waste package design 1s sound and
that package developmentis being
adequately addressed by DOE. DOE's
development work on backfill materials
and sealants providés a reasonable
basis to expect that backfill matenals
and long-term seals can be developed.
Reprocessing of spent fuel would only
become a licensed commercial activity if
disposal of reprocessing waste in a
muned repository would be established:
as techmcally feasible. While the
Commission recogmzes that more
engineering development and site-
specific work on disposal technology
will have to be conducted before a
waste repository can be constructed and
operated, the Commussion concludes
that it 1s techmcally feasible to safely
dispose of high-level radioactive waste
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and spent fuel 1n a mined geologic
repository.

2.2 Second Comnussion Finding

The Commussion finds reasonable
assurance that one or more mined
geologic repositories for commercial
high-level radioactive waste and spent
fuel will be available by the years 2007-
09, and that sufficient repository
capacity will be available within 30
years beyond expiration of any reactor
operating license to dispose of
commercial high-level radioactive
waste and spent fuel originating n such
reactor and generated up to that time.

While the record of the proceeding
supports a-finding that disposal 1s
techmcally achievable, the Federal
government has, in the past, made
madequate progress m developing
sound waste management policies and
programs. The Commission notes that
DOE has stated 1n its April 1984 draft
Mission Plan that the first repository
will begin operations 1n 1998, and that
the second will start up 1 2004.
However, it 1s recognized that both
technical and nstitutional 1ssues
contribute to uncertamnties concermng
DOE's ability to complete one or more
mined geologic repositories for high-
level radioactive waste by those dates.
The techmcal 1ssues concern DOE's
ability to find techmcally acceptable
sites 1n a timely fashion and the timely
development of waste forms, packages,
and engmeered barriers. The
institutional 1ssues concern primarily
Federal-state relations and the
management and funding of the Federal
program.

The Commussion has considered the
effect of enactment of the Nuclear
‘Waste Policy Act of 1982 and concludes
that the Act helps to reduce these
scheduling and mstitutional concerns.
The Act provides support for timely
resolution of technical uncertamties by:
(1) Establishing specific milestones for
all the key tasks; (2) coordinating the
activities of all the involved Federal
agencies; (3) providing for time
schedules and a mission plan for the
accomplishment of the tasks; and (4)
providing a mechanism for monitoring
progress, for identifying failures to meet
the schedules and the milestones, and
for adjusting the future elements of the
program 1 the event that such failures
occur. In order to further enhance the
resolution of techmecal uncertainties
regarding rock thermal-geomechanics
the Act provides for the establishment
of a Test and Evaluation facility to carry
out mn-situ studies of rock at repository
depth. The Act also reduces
uncertanties 1n the mstitutional
arrangements for the participation of

affected states 1n the siting and
development of repositories and in the
long-term management, direction and
funding of the repository program. The
Commssion's assessment of both the
techmical and institutional factors 1s
discussed below.

A. Technical Uncertanties

The ability to construct and operate a
mined geologic repository that will
provide for the safe disposal of high-
level radioactive waste and spent fuel
by the years 2007-09 has been
challenged by several participants. In
addition to the institutional 1ssues which
must be resolved, interrelated techmeal
problems have to be solvedin a
coordinated and timely fashion. The
Department of Energy 1s confident the
techmcal problems can be solved as
scheduled in the National Waste
Terminal Storage Program plans (DOE
PS p. 11I-86, CS p. IlI-13; DOE draft
Mission Plan, April 1984). Other
participants conclude that because of
unresolved technical problems, DOE's
schedule cannot be met (e.g.,
Consolidated Public Interest Group PHS
pp. 2-7; Consolidated State Group PHS
pp. 1-13). For convenience, we consider
the techmcal controversy 1n two
categories: (a) finding technically
accceptable sites 1n a timely fashion,
and (b) the timely development of waste
packages and engineered barriers.

1. Finding Techrucally Acceptable
Sites in a Timely Fashion. To assure the
adequacy of a candidate site requires
extensive onsite investigations including
drilling or excavating, as well as
analyses and techmcal evaluations.
Although DOE has not yet begun
subsurface site characterization to
enable 1dentification of an acceptable
site, the record does indicate that DOE's
site screemng and selection program 13
providing information on site
charactenistics at a sufficiently large
number and variety of sites and geologic
media to support the expectation that
one or more techmcally acceptable sites
will be 1dentified.

DOE 18 1investigating four geologic
media at a number of sites: domed salt
(Gulf Interior Region); bedded salt
(Paradox Basin, Permian Basmn, Salina
Basin); basalt (DOE's Hanford Site), and
volcanic tuff (DOE's Nevada Test Site).
Investigations 1n a fifth media (granite)
are planned, but sites have not yet been
determined (DOE PS Appendix B).
Exploratory shaft excavation at three
sites 1n different geologic media was to
begn for basalt in April, 1983, for
volcanic tuff in October, 1983, and for
salt in December, 1983 (Tr. pp. 241-242).
However, the Nuclear Waste Policy Act
of 1982 (NWPA) imposed new
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conditions which made it necessary to
revise this schedule. The NWPA
specified that DOE had to prepare
environmental assessments for each of
five nominated sites, from which three
sites would be recommended to the
President for charactenization. DOE’s
preparation of environmental
assessments and recommendation of
three sites were to be accomplished 1in
keeping with the provisions of the
repository siting gwdelines required by
the NWPA. The Commussion’s con-
currence in BOE’s siting guidelines on
July 3, 1924, enables DOE to proceed to
nominate and recommend repository
sites for charactenzation. DOE has
recently published a revised schedule
for site selection milestones in its April,
1984 draft Mission Plan. As described n
its Mission Plan, the current status of
DOE's site selection schedule calls for
the 1ssuance of environmental
assessments for five nominated sites
and the recommendation of three of ™
those sites for charactenzation by
December, 1984. DOE’s schedule for
work 1n the vanous geologic media 1s
summanized below.

Solt: Resolution of the 1dentified key
screemng 1ssues in FY 1984 1s expected
to permit nomination of a candidate salt
dome site in December, 1984. DOE1s
still choosing from among several salt
domes 1n the Gulf Coast interior region
(Tr. pp. 243-244; DOE Draft Mission
Plan, April, 1984). For bedded salt,
primary effort has been focused on the
Palo Duro Basin n Texas, the Paradox
Basin 1n Utah, and the Permian Basin,
particularly the Delaware basin m the
Los Medanos area, the site considered
for the proposed WIPP. The Bureau of
Land Management 1ssued the report
“Environmental Assessment of DOE
Proposed Location and Baseline Studies
mn the Paradox Basin, Utah-Final” UT-
060-51-2-11, 1n July, 1982. Each of the
seven potentially acceptable salt sites
has been evaluated for environmentat
conditions, and a site charactenization
plan is expected to be 1ssued for saltn
September, 1935. DOE will start Iand
access and permitting activities for salt
after negotiating agreements with
affected states and Indian tribes (DOE
Draft Mission Plan, April, 1934].

Basalt: The basalt formations at the
Hanford reservation in the center of the
Pasco basin (Columbia Plateau, central
Washington) are pnme candidates for
repository sites. DOE expects to 1ssue a
site charactenzation plan for basalt in
January, 1935 and start drilling for the
exploratory shaft in March, 1935 (DOE
Draft Mission Plan, April 1934).

Volcanic Tuff: The Nevada Test Site
offers several suitable candidates for
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waste repository siting. The primary
focus 18 welded tuff on Yucca Mountain,
where DOE has begun a program of
drilling and geophysical evaluation.
DOE expects to 1ssue site
characterization plan for tuff in March,
1985 and begin shaft work in September
1985 (DOE Draft Mission Plan, April
1984).

Granite: Granite and other crystalline
rock media are being considered for the
second repository (DOE Draft Mission
Plan, April 1984). DOE has conducted
only limited investigations of granite at
the Nevada Test Site (DOE PS pp. B-66,
B-72), but 18 developing data on the
potential of granite as a repository
medium 1n collaboration with Swedish
ivestigators (DOE PS p. 1I-258). This
project has already produced a large
amount of rock thermal-mechanics data
at repository depth for use 1n repository
designs 1n granite media mn this county
(DOE PS pp. 1I-258 to 1I-260).

As mdicated 1n our discussion of
techmcal feasibility, the 1dentification of
technically acceptable sites 1s a key
problem and the date of successful
solution of this problem 1s a critical
milestone n the repository program.
Those participants who believe DOE
could not meet its site selection
schedule asserted that determunation of
the acceptability of proposed repository
sites requires information that will not
be available when needed. They
maintained that DOE's knowledge 18
seriously incomplete with respect to all
of the potential sites considered to date.
Further, they asserted that because new
information could disqualify any of the
potential sites, as it did at the Palestine
dome, there 18, as yet, no basis for
reasonable assurance that an acceptable
repository site will be available 1n the
time period under consideration (NRDC
PS p. 44; NECNP PS p. 24). The
Commuission recogmzes that if the DOE
program were further along, e.g., 1n the
mddle of exploratory shaft work, there
would be much more site-specific
information available (including the
results of in-situ tests) and a firmer
basis for assessing whether DOE's
revised schedule can be met. However,
the Commuission can make a reasonable
prediction with the information now
before it. B

Underlying the pessimism of some
participants 1s apparently a belief that
DOE's past record in solving techmical
problems undermines the possibility of
finding confidence in DOE’s ability to
solve the waste disposal problems in a
timely way. The Commussion
acknowledges that in the past the waste
programs of DOE and its predecessor
organizations have experienced

difficulty in making timely progress
toward a solution of the nuclear waste
problem. However, the Commission
need not rely on this past record 1n
making its confidence determination. -
The DOE program 18 now adequately
addressing the1ssues yet to be resolved
m 1dentifying an acceptable site and
DOE's schedule 1s a reasonable one (see
the discussion 1n Section 2.2 B4 of this
document). The qualifications and
professional experience of the many
scientists and engineers on the overview
committees and peer review groups who
advise and consult on the DOE program
should provide confidence in DOE's
efforts (DOE CS Appendix D). The
support of the USGS 1n the earth
sciences field (USGS PS Appendix A)
clearly contributes to confidence that
the technical problems associated with
1dentifying an acceptable repository site
will be solved. As noted before, no
fundamental technical breakthroughs
are necessary. Rather, completing the
program 18 a matter of step-by-step
evaluation and development based on
ongoing site studies and research
programs.

The Commussion believes that the
enactment of the Nuclear Waste Policy
Act of 1982 provides impetus to that
program and helps ensure that it will be
completed on a schedule consistent with
the Commussion’s findings. The Nuclear
Waste Policy Act establishes a detailed
step-by-step plan for developing a waste
repository. The Act directs DOE to
prepare a comprehensive Mission Plan
which will establish programmatic
milestones for research, development,
technology demonstration and systems
tegration. The Act also requires the
various Federal agencies mmvolved in the
program to coordinate therr activities.
Involved agencies must report their
progress, or lack thereof, to Congress,
explain any slip 1n schedule and set a
new schedule for activities. Thus, the
Act provides a framework and schedule
for developing a repository.

The schedule set forth 1n the Act calls
for the 1dentification of adequate sites 1n
time to meet the final decision date on
construction authonzation by the NRC
and well before the time at which such
action would be necessary to assure
repository operation within the time
period discussed in this decision. The
time between sinking of an exploratory
shaft and the completion of site
characterization contemplated by the
Act (Sec. 112, 114) 18 26 months, with an
extension to 38 months under certain
conditions; the DOE schedule for these
activities 1s generally compatible with
this schedule (see Section 2.2 B.4 below).
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The Nuclear Waste Policy Act also
puts 1n place procedures (Sec. 115, 116,
117, 118, 119) which the Commission
believes will help to resolve potential
mstitutional problems that might affect
the schedule for site selection. These are
discussed 1n detail hereafter. The
Commussion believes that the provistons
of the Act should also provide resources
{Sec. 302, 303) to adequately fund the
site selection and characterization work.

Given all of these considerations, the
Commussion concludes that there is
reasonable assurance that technical
uncertainties—unsolved techmcal
problems and information gaps—will be
removed 1n time for DOE to meet its
proposed schedule. DOE's program is
adequate and its schedule is reasonable,
The Act provides a greater degreb of
confidence than existed previously that
site selection will proceed within the
general time frame that DOE has
described 1n its position statement.

2. Timely Development of Waste
Packages and Engineered Barriers.
Some participants have expressed
strong reservations concerning DOE's
ability to develop waste forms,
packages, and engineered barriers in a
timely fashion. The DOE technical effort
to solve problems was characterized as
only just being defined in many
significant areas, including the
prevention of corrosion of waste
camsters (NRDC PS p. 18). Other
participants contended that: the design
and evaluation studies of penetration
seals and backfill material might not be
completed soon enough to meet the goal
of achieving an operational repository
by 1997 to 2008; the long-term effects of
heat and radiation on the integrity of the
seal matenals are not known; tests of
cement seals with epoxy resin 1n bedded
salt deposits are isufficient to agssure
stability of such seals over a period of
10,000 years; and field tests of liquid
permeability during a period of three
months cannot provide confidence
concermng the stability of seals during a
period of 10,000 years. Participants algo
contended that no information had yot
been provided which specified the type
of backfill material most suitable for
specific geological media and capable of
withstanding thermal stress (CDC PS pp.
19-22).

-Although technical problems
associated with the development of
waste packages and engineered barriers
could delay DOE’s schedule, DOE
believes that the uncertainties
surrounding the waste package would
be resolved or bounded as a result of
implementation of its program (DOE PS
p. 11-160, CS p. 11-96). The DOE Waste
Package Program Plan (ONWI-96)
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which-was 1ssued in August 1980,
updated n June 1981 (NWTS-96) and
updated further in DOE's April, 1984
Draft Mission Plan, sets forth details of
DOE's program. Waste package
performance criteria will be developed
1 the near future. Final action on the
criteria will be contingent upon the final
1ssuance of NRC’s technical critena (10
CFR Part 60, Subpart E), the publication
of the relevant regulatory gmides on
waste packages, and the ONWI-33
series-of criteria documents, 1.e., the
reports DOE/NWTS-33 (1), (2), (3).

" “NWTS Program Criteria For Mined

¥

Geologic Disposal of Nuclear Wastes.”

Earlier, DOE had planned to complete
the waste package preliminary designs
for salt mm September 1982, for basalt in
June 1985, for tuff in June 1984, for
granite i September 1984, and for
argillaceous rock m December 1984, and
to establish a baseline for waste form
specifications by June 1983 (ONWI-96).
According to DOE's April, 1984 draft
Mission Plan, the current reference
camster materal for basalt 1s carbon
steel. Alternative materials include an
ron-chromium-molybdenum alloy,
copper and a copper-nickel alloy. On the
basis of prelimnary corrosion-test
results, carbon steel has also been
selected as the reference camster
maternal for salt. The titanium alloy
Trnicode 12 has been designated as an
alternative matenal. Type 304L stainless
steel has been 1dentified as the
reference contamner material for tuff;
other austenitic stainless steels, Inconel
and copper are alternatives. Waste-
package conceptual designs have been
developed for basalt, salt and tuff. (The
conceptual design for tuff is based on
saturated conditions; a conceptual
design for the unsaturated zone will be
available n late FY 84 [DOE draft
Mission Plan, April1984]).

Tests with spent fuel and borosilicate
glass have been 1nitiated under site-
specific conditions for basalt, salt and
tuff. Preliminary waste acceptance
requirements have been developed for
basalt and salt. In addition, for salt
media, intenm waste-acceptance
requirements for borosilicate glass and
draft waste acceptance requirements for
spent fuel were prepared'n FY 83.
Preliminary requirements for tuff will be
prepared mn FY 84. DOE intends to
submit the baseline waste form
specifications developed during the
conceptual design studies for
acceptance by NRC. The specifications
will be subjected to configuration
control for application throughout the
waste processing and disposal program,

-According to the DOE Draft Mission
Plan the complete waste package

performance model will be verified and
validated by September 1939. Further,
the program plan calls for completion of
the waste package final design that
takes into account the selected site
environmental conditions, after
completion of in-situ testing 1n FY 83
and FY 90. Packing material 1s included
1n the reference waste package only for
basalt. The reference packing matenal
for basalt 15 a mixture of crushed basalt
and sodium-bentonite clay. Ongoing
physical property testing of reference
packing matenal 1s expected to be
completed in FY 87 and ongoing
radionuclide sorption, solubility and
diffusion testing are to be completed by
September, 1989.

Some participants' statements are
pessimstic assessments based on the
fact that the DOE program has npt yet
reached the critical milestones—e.g.,
establishment of waste form
specifications, completion of waste
package prelimnary designs,
verification of a waste package
performance model, and qualification of
barrier materials. However, the
Commussion believes that these
technical problems will be solved
without delaying a repository schedule.
DOE has put n place an extensive
nuclear waste research program that
addreses each of these technical
problems. Research results already
reported on waste form packaging and
barrier materials indicate that these
research efforts, although not yet
completed, can reasonably be expected
to provide solutions to those problems
when those solutions are needed to meet
the DOE schedule (DOE PS pp. I-129 to
I1-197, CS pp. 11-93 to 1I-100).

The Commussion's positive
assessment 15 strengthened by
provisions 1n the Nuclear Waste Policy
Act of 1982. Title I of the Act authonzes
DOE 1o undertake steps leading to the
construction, operation and
maintenance of a deep geologic test and
evaluation facility and to establish a
focused and integrated research,
development and demonstration
program. In the area of waste package
design, the Act directs that DOE's
Mission Plan 1dentify a process for
solidifying high-level radioactive waste
or packaging spent fuel with an analysis
of the data to support selection of the
solidification process or packaging
techmique. The Act calls for a schedule
for implementing such a plan and for an
aggressive research and development
program to provide a high-integrity
disposal package at a reasonable price
(Sec. 301(a)(8)). The Commussion notes
that DOE'’s published Draft Mission Plan
(April, 1984) addresses these 1ssues
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detail. Congressional authonzation of
those programs, together with the
assurance of necessary funding,
provides the Commussion additional
confidence that the required research
work will be done 1n a timely manner.

The Commission also notes that the
programs to solve the major technical
problems relating to the timely
development of waste forms, waste
packages, and engineered barriers can
proceed 1n parallel. Because the waste
repository must be designed as a
system, the problems are nterrelated;
however, the relationships are such that
solving one problem need not await the
solution of another. DOE could proceed
for a number of years on waste package
development before making a decision
on the form of the waste, without
affecting the repository availability
schedule.

B. Institutional Uncertainties

The principal institutional 1ssues that
affect the schedule for availability of a
muned geologic repository mnclude:
measures for dealing with Federal-state
disputes; an assured funding mechamsm
that will be suffictent over time to cover
the period for developing a repository:
an orgimzational capability for
managung the ugh-level waste program,
whether this be DOE or a successor
orgamzation; and a firm schedule and
establishment of responsibilities which
will lead to repository developmentin a
reasonable period of time. Each of these
1s discussed 1 turn.

1. Measures for Dealing with Federal-
State-Local Concerns. The President
and Congress have recogmzed the need
to mnvolve state and local governments
in the decision-making process and have
taken steps, including enactment of the
Nuclear Waste Policy Act 0f 1982, to
establish an institutional framework to
accomplish this end. DOE pointed out
that Presidents Carter and Reagan have
constdered state involvement 1n site
selection an important aspect ofthe-
high-level radioactive waste disposal
program. President Carter, in his
message to Congress, directed “the
Secretary of Energy to provide financial
and technical assistance to States and
other junisdictions to facilitate full
participation of State and local
government in review and licensing
proceedings.” He committed the Federal
Government to work with state, tribal
and local governments 1n the siting of
high level waste repositones. Within a
framework of “consultation and
concurrence,” a host state would have a
continuing role i Federal decision-
making mvolving the siting, design and
construction of a high-level waste
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repository (DOE CS pp. II-11, 13-14).
President Reagan's statement of October
8, 1981 similarly instructed DOE to work
closely with industry and state
governments i developing methods of
storing and disposing of commercial
high-level waste.

Although industry groups believed
that DOE had made substantial progress
n cooperating with state and local
authorities by encouraging their direct
participation in planning and
preliminary site selection activities
(UNWMG-EEI CS pp. V-27, V-28),
states and environmental groups were
skeptical that the mechanisms proposed
by DOE for incorporating state and local
views (e.g., consultation and
concurrence) would work satisfactorily.
Many states asserted a lack of
confidence in DOE's claims that it
would be able to gain agreement from
statés by persuasive measures (e.g. Chio
PS p. 5; NY PS p. 74; Wis PS Kelly p. 5}
and noted that information sharing was
inadequate to reduce or overcome a
state’s resistance to a repository {e.g.,
NY PS p. 74; NRDC PS p. 69). The states
also believed that DOE had
underestimated potential state and local
opposition to the siting of a repository
(CEC PS p. 27, Ohio PS p. 12) and that
consultation and concurrence must
mclude a mechanism for resolving
intergovernmental disputes (Vt PS p. 3).
Other participants argued that many
states had already imposed bans on
waste disposal (NECNP PS p. 32) and
that DOE had presented no means for
resolving state nonconcurrence (NRDC
PS p. 69). Still others claimed that the
state’s role 1n the site selection process
must be-specifically defined (Del PS p.
6); but the DOE had provided no basis
for optimism that this could be done
(NECNP PS p. 69). Some participants
suggested that local opposition to waste
repositories could be overcome by
providing financial compensation to
nearby communities (AIChE PS p.,6) but
that DOE had not adequately considered
compensation to host communities for
socioeconomic 1mpacts (Ohio PS p. 14).

The recently-enacted Nuclear Waste
Policy Act of 1982 defines the roles of
the states and Indian tribes in repository
site selection, and thereby reduces some
of the uncertainties 1n settling disputes
between the Federal government and
affected states and Indian tribes. By
providing for information exchange, for
financial and techmcal assistance, and
for processes of consultation,
cooperation, negotiation and binding
written agreement, the Act should help
to mmimize the potential for more
formal objections and confrontations.

Specifically, the Act requires DOE to
1dentify the states with one or more
potentially acceptable sites for a
repository and to notify the goverming
bodies of the affected states or Indian
tribes of those sites (Sec. 116(a)). The
Act establishes detailed procedures for
consultation with the states and Indian
tribes regarding repository sites
selection (Sec. 117). BOE, NRC and
other agencies imnvolvedn the
construction, operation, or regulation of
any aspect of a repository 1n a state
must provide to the state and to any
affected Indian tribe, timely and
complete information regarding plans
made with respect to the site
characterization, development, design,
licensing, construction, operation,
regulation, or decommissioming of such a
repository (Sec. 117(a)(1)). If DOE fails
to provide such information requested
by the state or affected Indian tribe 1n a
timely manner, it must cease operations
at the site (Sec. 117(a)(2)). The Act also
provides that DOE must consult and
cooperate (Sec. 117(b)) with the affected
states and Indian tribes and must enter
into a binding written agreement (Sec.
117(c)) setting forth the procedures
under which information transfer,
consultation and cooperation 1s to be
conducted.

Following consultation with affected
states and Indian tribes, the Secretary of
Energy 18 to recommend to the President
three sites suitable for characternzation
as candidates for selection as the first
and second repositories (by July 1, 1985
and July 1, 1989 respectively) (Sec.
112(b), (B), {(C)). The President must then
submit to Congress his recommendation
of sites qualified for construction
authornzation for a first and second
repository (no later than March 31, 1987
and March 31, 1990 respectively) (Sec.
114(a)(2)(A)). Following submussion by
the President of a recommended site to
Congress, the Governor or legislature of
the state, or the Indian tribe 1n which
such site 1s located may disapprove the
site designation and submit (within 60
days) a notice of disapproval to
Congress (Sec. 116(b)(2)). The site1s
disapproved unless Congress passes a
joint resolution within 90 days to
override the state or Indian tribe
disapproval (Sec. 115 (c)). The
Commussion recognizes that the latter
provision may create uncertainty in
gaming the needed approvals of
repository sites from the affected states
or Indian tribes. Nevertheless, the
Commussion believes that, on balance,
this Congressional action to establish a-
detailed process for state and tribal
mvolvement in the development of
repositories will reduce overall

uncertainties by encouraging Federal-
state cooperation and by limiting the
potential for formal state or Indian tribe
objections that could lead to disruption
of project plans and schedules, This
conclusion 1s consistent with the views
expressed by state participants in this
proceeding that a mechamsm for state
participation, including the resolution of
state objections and nonconcurrences, is
necessary for state cooperation and for
progress 1n repository development (Tr.
pp. 117, 119, 120). Further, the Act fixes
the point in time at which a state may
raise formal objections. Once that time
has passed, this should reduce
uncertainties at later stages.

The Act stipulates that DOE will
remmburse costs incurred by affected
states and Indian tribes in participating
1n the activities identified above. The
Act provides that the Secretary of
Energy shall make financial grants
{Secs. 116, 118) to each state or affacted
Indian tribe notified by DOE that a
potentially acceptable repository site
exists within its junisdiction, These
grants are made to enable the state or
affected Indian tribe to participate in the
review and approval activities required
by the Act (Secs. 118, 117), or authorized
by written agreement entered into with
DOE. Further, DOE 1s to make financial
grants (Secs. 116, 118) to each state or
affected Indian tribe where a candidate
site for a repository 18 approved, to
enable the state or Indian tribe to .
conduct the following activities: (a)
Review activities taken for purposes of
determmung 1mpacts of such a
repository, (b) develop a request for
mmpact assistance, (c) engage in site
monitoring, testing or evaluation, (d)
provide information to its residents, and
(e) request information. In addition, the
Act specifies that financial assistance
will be provided to mitigate any
economic, social, public health and
safety, or environmental impacts of the
development of a repository. The Act
also provides that state and local
government units shall receive
payments equal to the amount they
would receive from taxing such site
charatenzation and repository
development activities in the same
manner that they tax other real property
and industnal activities (Sec. 116). By
providing a tangible benefit to those
localities or Indian reservations whera
repository sites are being investigated,
this provision should address one
concern frequently expressed by state
and tribal orgamzations, and may result
in a more willing acceptance of a
repository site.

In sum, the Commission believes that
the provisions of the Nuclear Waste
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Policy Act of 1982 reduce uncertainties
regarding the role of affected states and
Indian tribes 1n repository site selection
and evaluation, and mummize the
potential for direct confrontation
between the Federal government and
the states or tribal orgamzations with
respect to the disposal of commercial
high-level waste and spent fuel. By
reducing these uncertainties, the Act
should help mimimize the potential that
differences between the Federal
government and states or Indian tribes
will substantially disrupt or delay the
repository program. Further, as
discussed previously 1n this Section, the
decision-making process set up by the
Act provides a detailed, step-by-step
approach which builds i regulatory
mvolvement. This should also provide
confidence to states and Indian tribes
that the program will proceed on a
techmcally sound and acceptable basis.

2. Continuity of the Management of
the Waste Program. The Commission
recogmzes that the waste disposal
program 1nvolves activities conducted
over a period of decades. Thus, there 1s
a need for long-term stability of
management and organization. The
Commussion’s Second Prehearing
‘Memorandum and Order of November 6,
1981, sought comments on the
implications of the possible dismantling
of the DOE and assignment of its
functions to other Federal agencies. In
response, DOE stated: “The ability of
the Federal Government to implement
the waste 1solation program would not
be affected by the President’s September
24, 1981 proposal to dismantle DOE. As
demonstrated by his Nuclear Policy
Statement of October 8, 1981 the
President 1s committed to the swift
deployment of means of storing and
disposing of commercial high-level
nuclear waste. Thus, some governmental
unit will continue the program
aggressively if DOE 1s dismantled”
{DOE PHS p. 8). The DOE statement was
amplified by the Deputy Secretary of
Energy 1n the oral presentations on
January 11, 1982: * as far as the
reorgamzation 1s concerned, the plan is
not, I think, to do away with the
activities of the Department of Energy.
The plan, as'it has been announced so
far, 1s to 1n fact merge the activities, in
particular, these activities into the
Department of Commerce. And we do
not visualize at this time any significant
changes in the way mn which the
program relating to waste management
would be altered, either technically or
from a management point of view" (Tr.
p. 13).

The nuclear industry participants
agreed with DOE's view on this question

(Consolidated Industry Group PHS p. 18;
AIF PHS p. 7; SE2 PHS p. 6; ANS PHS p.
8, UG p. 2). However, state participants
and intervenor groups disputed the DOE
view. They saw the potential
dismantlement of DOE as leading to
further delay 1n resolution of the
radioactive waste disposal problem and
asserted that DOE's possible abolition
made representations regarding the
future success of its waste program
useless (Consolidated State Group PHS,
pD. 2, 9; Minn PHS pp. 6-8).

The Commussion does not believe that
the Admimistration's proposal to transfer
the activities of the Department of
Energy to the Department of Commerce
mtroduces substantial new uncertainties
regarding the continuity of Federal
management of the nuclear waste
program. As the Department of Energy
stated, the Admnistration's proposal, if
adopted, would sumply transfer the
nuclear waste program functions from
one Federal agency to another.
Moreover, Congressional action 18
needed to adopt the Administration’s
proposal. Yet, 1n the three years since
the Administration's proposal to
dismantle DOE was made, there has
been no discernible action by the
Congress to proceed with adoption of
the proposal. Because the Congress has
not taken action toward adoption of the
Admmstration's proposal, and because
the proposal, even if adopted, would
consist of only a transfer of the program
from one agency to another, the
Commussion does not believe that the
Admnistration's proposal constitutes a
significant source of management
uncertainty for the nuclear waste
program.

The Commussion believes that
residual uncertainties regarding the
continuity of Federal management of the
nuclear waste program have also been
reduced by the Nuclear Waste Policy
Act 0f 1982. The Act provides for the
establishment of an Office of Civilian
Radioactive Waste Management within
the Department of Energy. This Office1s
to be headed by a Direclor appointed by
the President, with Senate confirmation,
who will report directly to the Secretary
of Energy (Sec. 304). Further, the Act *
raises the activities of this Office to a
high level of wisibility and
accountability by stipulating that an
annual comprehensive report of the
activities and expenditures of the Office
will be submitted to Congress and that
an annual audit of the Office will be
conducted by the Comptroller General,
who will report the results to Congress.
The Act also requires two additional
elements that provide added assurance
of continuity: a “Mission Plan" and a

*
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schedule of activities for DOE. The
Mission Plan 1s a detailed and
comprehensive report which 1s mtended
to provide “an informational basis
sufficient to permit informed decisions
to be made 1n carrying out the repository
program and the research, development,
and demonstration programs requred
under this Act." The Secretary of Energy
has already submited a draft Mission
Plan to the states, the afffected Indian
tribes, the Commussion and appropnate
government agencies for their
comments; after revising the plan, DOE
must submit it to the appropnate
Congressional committees (Sec. 301 (a)
and (b)). The schedule of DOE’s
activities 1n conducting this program
was discussed 1n Section 2.2 A.1 above.
Taken together, the provisions of the
Nuclear Waste Policy Act establish a
detailed management framework for the
conduct of the repository program that
should help ensure both sound
management and continuity—whether
the responsibility for the repository
program1s retamned in DOE or1s
transferred to another Federal agency.

3. Continued Funding of the Nuclear
Waste Management Program. There is
general agreement among all
participants that the program to develop
a mined geologic repository for nuclear
wastes will requre more than a decade
of effort at a total cost of several billion
dollars. A steady source of funding will
be needed to assure the timely success
of the program. DOE ponted out that it
would request an adequate level of
funding for the National Waste Termnal
Storage (NWTS) Program as stated in
the Department’s Position Statement
{DOE CS p. 11-30). In addition, DOE
stated that Congress’ commitment to the
commercial waste disposal program was
demonstrated by the continuous
increase 1n the level of funding since
1976. The funding level was increasd by
more than a factor of 10 between 1976
and 1980 (DOE CS p. 1I-30). Some
participants disagreed with DOE’s
optimism concerning the future
availability of funds and pomnted out the
competing priorities for Federal funds
could deprive DOE of the necessary
resources (COCPS p.7; Lewis PS p. 9;
NRDC PS p. 28; Tr. p. 203).

Congress passed a continuing
resolution for FY 1983 funding of DOE’s
nuclear waste program at the level of
$259.4 million. This 1s about $10 million
more than DOE’s earlier FY 1983 request
of $249 million. Additionally, the
Nuclear Waste Policy Act authorizes the
Secretary of Energy to enter into
contracts and collect a fee of 1 mill per
kilowatt-hour of electricity generated by
nuclear reactors 1n return for the Federal
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government's acceptance of title,
subsequent transportation, and disposal
of hugh-level radioactive waste or spent
fuel (Sec. 302(a)(2)). In order to be able
to use a Federal repository, the Act
required the generator or owner of such.
waste or spent fuel to enter 1nto a
contract by June 30, 1983 or the date on
which generation 1s commenced or title
1s taken, whichever occurs later (Sec.
302({b)(2)). The Commssion must require
the negotiation of such contracts as a
precondition to the 1ssuance or renewal
of a license [Sec. 302(b)(1)(B)). The
Commussion notes that all such
contracts have been executed. DOE
testified in the January 11, 1982 hearmng
that it expected the funds collected
under such.a program would allow
support of the DOE waste program at an
initial level of $185 million. Under the
program subsequently adopted by the
Congress, these funds are to be placed
into a nuclear waste fund to support
DOE's repository program. The general
approach prescribed by the Act s to
operate DOE's.nuclear waste program
on a full cost recovery basis. In this
regard, the Act provides that DOE must
annually review the amount of the fees
established to evaluate whether
collection of the fees will prowvade
sufficient revenues to offset the costs
expected. In the event DOE determines
that the revenues being collected are
less than the amount needed in order to
recover the costs, DOE must propose to
Congress an adjustment to the fee to
msure full cost recovery. The Act also
provides (Sec. 302(e)(5)) that, if at any
time, the monies available in the Waste
Fund are mnsufficient to support BOE'’s
nuclear waste program, DOE will have
the authority to borrow from the
Treasury. The Commission believes that
the long-term funding provisions of the
Act should provide adequate financial
support for DOE's nuclear waste
program.

4. DOE'’s Schedule for Repository
Development. The DOE reference
schedule described 1n its April, 1984
draft Mission Plan establishes the
earliest date of repository availability as
1998 and-delineates the logic and the _
period of activities that are deemed
achievable under current program
assumptions. While DOE acknowledges
that contingency time 1s required in the
schedule to accommodate such factors
as institutional uncertainties, public
hearings, or possible project
reorientation, it believes that an
appropriate amount of time has, in fact,
been allowed 1n the reference schedule.
Under the reference schedule, DOE
expects that disposal facilities will be
operational i 1998 (DOE draft Mission

~

Plan, April 1984). DOE'’s updated
repository development schedule
specifies the critical milestones prior to
commencing construction of the first
repository as:

March 1985 (basalt), Sep- Commencement of explora-
tember 1985 (tuff), ——=—  tory shaft work® at three

—— (salt). sites  (three  differsnt
media: salt, basalt and
twff).**

August 1990 Sub of application lor
authe i to
lhe ﬁrst repasitory.

August 1993 ion authorzation for
tha first repository.

# lnclud’ ing boreho'e drilling.

** An October, 1982 .update of this information indicated
that a pilot borehole was started in ‘Seplember 1982 for an
exploratory shaft i wif at the Nevada Test Site. In May
1982, DOE mtiated work on surface preparation, construce
tion of drlling pads and support buikdings for the dnumg
operation at the BWIP basalt site. In January 1982, a
borehole was begun al a pomt 300 feel from the BWIP
planned exploratory shaft location to provide data for plan-
mng the shaft excavation. No ex| dedplomtory shaft work has
begun at the Paradox Basin bedded salt site. As noted in the

discussion under the Second Commussion Finding, the
Nu ear Waste Policy Act of 1982 requires DOE to complete
cerntain actons before site characterzation. These include
tssuance of siting guidelines concurred in" by NRC, prepara-

of notification of state and
aﬁected Indian tribes where sites are located, and holding of
public heanngs in the vicnity of each site.

Commussion concurred in DOE’s repository siting
gudelines on July 3, 1984, enabrng DOE to rocead to
completa -the other site selecton tasks. The
notes that DOE’s draft MLSSlOl‘I Plan (April 1984) anhupated
the completion of the srtmg g by Mid-S

and DOE revised its sne selecton schedule aecordmg!y
Final environmental assessments for five nomunated sites
(including san, basalt and tuft media) are to be compieted n
December 1984, at which time three of the five sites will be
recommended for characterzation.

NRC's construction authorization
(under 10 CFR Part 60) would mark the
end of the site selection process.

Some participants believe that DOE
cannot have a waste disposal facility
available by 2007 These participants
concluded that DOE's slow progress m
the past suggests that DOE may be
unable to solve the many problems that
will arise 1n the future and that DOE’s
schedule for repository development 1s
unduly optimstic (e.g., Minn. PS p. 6; 11l
PS p. 2; OCTLA PS pp. 8-9; CDC PS p. 7).

One of the primary purposes of the
recently enacted Nuclear Waste Policy
Act 0f 1982 18 “to establish a schedule
for the siting, construction, and
operation of repositories that will

-provide reasonable assurance that the

public and the environment will be
adequately protected from the hazards
posed by high-level radioactive waste
and such spent nuclear fuel as may be
disposed of in a repository.” (Sec.
111(b)(1)). The Commussion recognizes
that, if fundamental technical
breakthroughs were necessary, it would
not be possible for Congress to legislate
their-solution or specify schedules for
their accomplishment. However, as
discussed previously, such
breakthroughs are not necessary.
Rather, the remaimng uncertainties are
reflected 1n the need for step-by-step
evaluation and development based on
ongoing site studies and research

o

HeinOnline -- 49 Fed. Reg. 34678 1984

programs. The Commussion believes the
Act provides means for resolution of
those nstitutional and technical 1ssues
most likely to delay repository
development, both because it provides
an assured source of funding and other
significant nstitutional arrangements,
and because it provides detailed
procedures for maintaining progress,
coordinating activities and rectifymg
weaknesses. For these reasons, the
Commussion believes that the selection
and charactenzation of suitable sites
and the construction of repositories will
be accomplished within the general time
frame established by the Act, or within
a few years thereafter.

The provisions of the Nuclear Waste
Policy Act of 1982 that establish
schedules for repository development
are elaborate and allow for various
contingencies. A number of steps are
mvolved before NRC considers
authonzation of construction. DOE is to
nominate five sites it believes suitablo
for site charactenzation for possible
repository development (Sec. 112(b)).
DOE 18 to recommend for site
characterzation three candidate sites to
the President (Sec. 112(b)(1)(B); the
President 18 to.recommend one of the
charactenzed sites to the Congress (Sec.
114(a)(2)(A)); the affected state or Indian
tribe 18 given an opportunity to submit a
notice of disapproval of the Congress
(Secs. 115(b), (116){b)(2), 118(a)); the
Congress may overturn a state or Indian
tribe’s disapproval of the site by passing
a resolution of approval (Sec. 115(c});
and, if Congress approves or no notice
of disapproval 1s submitted by a state or
Indian tribe, then DOE 1s to apply for
construction authonzation (Sec. 114(b).

DOE’s revised reference schegdule
(DOE draft Mission Plan, April 1984)
states that the application for repository
construction authonzation will be
submitted to the Commission in August
1980. Under the terms of the Act the
Commussion s expected to reach a
decision within 3 years of the
application date, or by August 1993 {Sec.
114) (under certain conditions, extension
by 1 year would be permitted). If the
NRC decision 1s favorable, the
repository would be constructed and
begin operation, according to DOE's
“reference schedule,” 1n January 1998.
Earlier dates can be achieved if the
Presidential review time 1s reduced, if
DOE promptly files the construction
authorization application, if NRC
provides a construction authorization in
less than 3 years, or if DOE constructs
the repository in a shorter period than
provided 1n its estimated schedule.
However, it 18 prudent to assume that
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such a contraction of the schedule will
not be realized.

The Nuclear Waste Policy Act of 1982
establishes “not later than January 31,
1998” as the date when DOE 1s to begn
disposal of high-level radioactive waste
or spent fuel (Sec. 302(a){5)(B)). This 1s
consistent with the current dates of the
DOE schedules discussed above and
with the detailed step-by-step
milestones established by the Act. The
schedule established by the Act would
assure the operation of the first
repository well before the years 2007-
2008, 1.e., the period of concern 1n the
present proceeding.

Despite the delays in DOE's earlier
milestones, the Commission believes
that the program established by the Act
1s generally consistent with the schedule
presented by DOE 1n this proceeding
and that DOE's milestones are generally

"both realistic and achievable.
Achievement of the scheduled first date
of repository operation 1s further
assured by other provisions of the Act
which specify means for resolution of
those institutional and techmcal 1ssues
most likely to delay repository
completion. In addition to those
provisions discussed previously, the
Commussion notes that the Act clarifies
how the requirements of the National
Environmental Policy Act are to be met
(e.g., Secs. 113 (c), (d); 114 (a), (£); 119(a);
121(c)). The Act also requires that any
Federal agency determiming that it
cannot comply with the repository
decision schedule in the Act must notify
both the Secretary of Energy and
Congress, explaining the reasons for its
mability to meet the deadlines. The
agency must also submit
recommendations for. mitigating the
delay (Sec. 114(e)(2)}. These provisions
of the Act, as well as those-that support
the technical program—the provisions
for research, development, and
demonstration efforts regarding waste
disposal (Title II of the Act), increase
the prospects for having the first
repository in operation not later than the
first few years of the next century.

The Commuisston also finds
reasonable assurance that sufficient
repository capacity will be available
within 30 years beyond expiration of
any reactor operating license to dispose
of commercial high-level radioactive
waste and spent fuel generated up to
that time. The Nuclear Waste Policy Act .
of 1982 establishes Federal
responsibility and a clearly defined
Federal policy for the disposal of such
waste and spent fuel and creates a
Nuclear Waste Fund to implement
Federal policy. The Act establishes as a
matter of national policy that this

°

responsibility 1s a continuing one, and
provides means for the Secretary of
Energy to examine periodically the
adequacy of resources to accomplish
this end.

The Commussion notes that as of
September 30, 1982, the generalting
capacity of all commercial nuclear
power plants in the U.S. with operating
licenses or construction permits was 131
electrical gigawatts (GWe) and the
capacity of those under construction
permit review was about 5 GWe
(NUREG-0871, Vol 1, No. 4, p. 2, 8).
DOE, 1n its letter of March 27, 1981 to
the presiding officer of this proceeding,
provided an estimate of 180 GWe for the
capacity of operating LWRs 1n the year
2000. This value 15 significantly lower
than the value (276 GWe) presented 1n
DOE's 1980 position statement (DOE PS
p. V—4) and lower than that (202 GWe)
presented in the NRC's Generic
Environmental Impact Statement on
spent fuel handling and storage
(NUREG—0575, Vol. 1, p. 2-4). The
validity of the latter predictions has
been affected by the cancellations of a
number of proposed units during the
past two years. The DOE 1981 estimate
of 180 GWe 1n the year 2000 appears to
be a reasonable estimate of the likely
installed capacity at that time. On this
basis, during the 40 years of operation of
each plant, using as a realistic
assumption a 60 percent capacity factor,
the electrical energy generation would
be about 4300 GWe-years. Assuming 38
metric tons of heavy metal (MTHM) 1s
discharged for each gigawatt-year (IRG
Final Report p. D-6; NUREG-0575, Vol. 1
p. 2-4) the total discharged spent fuel
from these plants would likely be about
160,000 metric tons. The capacity of
each proposed repository will depend on
such factors as the thermal loading limit
in waste emplacement, space limitations
within the host rock, nuclear power
generation capacity in the region to be
serviced by the repository, and economy
of scale considerations (DOE PS pp. IlI-
70 to 79; IRG Final Report p. D-21). In its
cross statement DOE's estimate that
three to six repositories might be needed
was based on the assumption that
nuclear power generation capacity
grows to 250 GWe by the year 2000 and
remains at that level until 2040 (DOE CS
p. II-53). The representative
characteristics of each repository used
by DOE were 2000 acres and a 40 to 100
kW/acre loading, corresponding to a
repository capacity of about 70,000 to
170,000 metric tons of uramum,
respectively (DOE PS p. III-76).
Reflecting the reduction 1n nuclear
power projections, DOE estimated in the
January 1982 hearing that the ultimate
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reactor capacity would be about 200
GWe (Tr. p. 236). DOE then assumed a
repository capacity of 100,000 metric
tons and concluded that “between two
and three" repositories would be needed
(Tr. p. 237). To accommodate the 160,000
metric tons we have assumed, two
repositones each with 100,600 metric
tons capacity would appear to be
sufficient.

Repository completion and operation
at three-year intervals would result